
Pastes! of the luxurious new transports now 
building for airlines of the world, the 
Republic Rainbow will cruise at 400 miles 
an hour on transcontinental and trans- 
oceanic schedules. 

Power for this outstanding performance is 
supplied by four dependable Pratt & Whit- 
ney Wasp Major engines delivering a total 
of fourteen thousand horsepower. 






O MAHA Municipal Airport rates tops with 
fliers throughout the Midwest. Fliers know 
that Omaha has every facility for their safety and 
comfort . . . splendid runways . . . ample hangar 
space . . . quality products . . . and an expert staff 
to provide complete mechanical service and care- 
ful attention to their needs. 

All this activity is under the personal super- 
vision of Carl B. Lang — a flier himself for many 
years and. during the war. CAP operations officer 
for the State of Nebraska. His Lang Flying Service 
also operates the first G1 training school approved 
in Nebraska and is distributor for Luscombc 


airplanes. 

For more than I ) years, Omaha has used and 
sold Texaco Aviation Gasoline and Texaco Aircraft 
Engine Oil. Airports, aviators and airlines every- 
where prefer these outstanding products, for 
example — more revenue airline miles in the U. S. 
are flown with Texaco Aircraft Engine Oil than 
with any other brand! 

For Texaco Aviation Products and Lubrication 
Engineering Service, call the nearest of the more 
than 2300 Texaco distributing plants in the 48 
States, or write The Texas Company, Aviation 
Division. 135 East 42nd St., New York 17. N. Y. 
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and relaxation, banishes cramp 
and strain. And, from an operating 
revenue standpoint, there is a saving in weight 
if the seating is designed around AIRFOA? 
For complete technical data on this new AIR 
scat unit that combines superb luxury with 
zephyr weight, write: Goodyear, Aviation 
Products Division, Akron 16, Ohio or 
I.os Angeles of, California. 


To transport passengers in luxuri- 
ous comfort, free from fatigue on longest 
flights, pacemaking new airliners like the 
Douglas DC-6 arc equipped with deep- 
cushioned AIRFOAM scats, and AIRFOAM mat- 
tresses, too, in sleeper types. This wonder cush- 
ioning — a product of Goodyear research — 
cradles the bodv on millions of foam- 
like air cells, insures perfect rest 


NATIONAL AIRCRAFT SHOW 
November 15-24, 1946 


SEE THE GOODYEAR EXHIBIT 
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BRIEFING 


Those two Bendix personal planes have 
certainly been the cause of plenty of 
hangar flying — the rumors, "reports,” 
and outright flat statements on Bendix’ 
plans have been as varied as they've 

It is with considerable reportorial 
pleasure that we can give the right 
dope. Bendix has reached the decision 
"that it should stick to its knitting as 
a producer of those important parts 
which it has long supplied to the in- 
dustry, and with added emphasis on 
similar equipment for the growing per- 
sonal plane market.” According to 
Malcolm P. Ferguson. Bendix Avia- 
tion’s president, “the corporation felt, 
as have so many other corporations 
which have been confronted with the 
same decision, that over the long pull 
it should continue to grow as a partner 
to all plane manufacturing companies 
rather than to become — even in one 
small part of the industry — a com- 
petitor.” 

Reason Bendix ever built the planes 
is as interesting as it is logical. Over 
two years ago, back in the “postwar 
planning” days, Bendix decided to do 
a real research job on the personal 
plane field — engineering-wise as well 
as market forecasting-wise. Prelim- 
inary studies showed that development 
of improved low-cost components could 
be facilitated by actual personal plane 
design work; so a separate engineer- 
ing group, under A. P. Fontaine, for- 
mer assistant director of engineering 
for Convair, was set up. Success of 
the group, reports Mr. Ferguson, “ex- 
ceeded the corporation’s hopes and 
desires.” But, the company maintains, 
Bendix isn’t going into personal plane 
production. 

Still the $64 question, ns regard* per- 
sonal planes, is this: How many will be 
built and sold next year? One of the 
industry’s most important parts pro- 
ducers dropped in the other day just- 
after a swing around the country, so 
we ^immediately popped the question 

Always conservative — but plenty ac- 
curate in the past — he begged off on 
the whole year’s figures. “The first six 
months is as far as I’ll go,” he declared 
adamantly. “I don't quite know how 
to express it, but I think the boys in 
Wall Street would say the market is 
a little ‘soft’ right now. And who 
knows what’s going to happen to the 
country as a whole — too much depends 
on inflation, which the Administration 
at last seems to be admitting is more 
than a threat.” 


But he did get out his pencil and 
came up with this estimate for the first 
half of next year — 24,000. That’s a 
48,000-pcr year rate, and would repre- 
sent, if maintained, a gain of about 
10,000 ships over this year’s projected 
output. 

Remember back in ’41 when we 
thought 8,000-plus was really some 
business? 

But. watch those inventories. The time 
has come for manufacturers to resist 
I he strong temptation to buy large 
quantities of anything they need at 
any price, say bankers with a weather 
eye on their investments. Many finance 
men have grave fears for producers 
whose inventories are out of control; 
they see a possible downward price ad- 
justment in six months or so, and 
hope their clients don’t get left hold- 
ing the bag. Of course, if you haven't 
been able to accumulate an inventory, 
you have nothing to worry abont. 

Gauntlets across the ocean. On his re- 
turn to England from his recent 
American tour, Air Commodore Frank 
Whittle, father of British jet propul- 
sion, is reported to have observed that 
American jet engines are approxi- 
mately two years behind the British. 
That, it seems, is a real challenge to 
America — or at least to those respon- 
sible for allocation of research and de- 
velopment funds and facilities. 

And in that same report was a chal- 
lenge to British aircraft builders — a 
challenge we here in the U. S. know 
they're taking up. The Air Commo- 
dore made his flight to America in a 
Liberator (built in this country by 
Consolidated Vultee) and returned to 
England in a Constellation (built in 
this country by Lockheed ) . 

Dial system for missiles. All you will 
have to do is set the dial — on Blohm & 
Voss, Hamburg, for example— and 
push the launching button. With tcch- 
nology taking care of the rest, the mis- 
sile will soar on its way to the prede- 
termined objective. Sounds fantastic, 
but it is the prediction of a practical 
dreamer whose company name is among 
the most familiar in American indus- 
try. Another possessor of practical 
imagination — fellow named Larry Bell 
— predicts the possibility of missiles 
guided by the stars and having speeds 
of 5-10,000 mph. 

It’s good we have men like this, 
because the Russians are losing no 
time in improving on German guided 
missile developments. 


Built-in toilwind. Two generations of 
hangar flyers have talked about air- 
craft with built-in tailwinds. Now any- 
body can have one if he follows the 
technique of pressure irrigation (see 
page 187, May 1945 Aviation). This 
method of catching the tailwinds that 
lurk around the edges of low pressure 
areas has been demonstrated by the 
formidable flight of the Navy’s Trucu- 
lent Turtle. For the record, this 
Wright-powered Lockheed P2V Nep- 
tune patrol bomber flew nonstop from 
Perth, Australia, to Port Columbus, 
Ohio, a distance of 11,236 mi., in 55 
hr.. 15 min. 

Too many companies. You don’t need 

to be an Einstein to figure out that 
too many new companies plan to crash 
the personal aircraft field. In fact, there 
are too many in it now. If you simply 
divide the most optimistic market es- 
timate by 200 you can see how little 
volume there will be for each one. The 
hour is growing late and it takes 
longer than you think to get started. 
So if you have ambitions to be presi- 
dent of your own lightplane company, 
you better buy an outfit already run- 
ning. If you have a design so hot that 
it can’t help capturing the lion’s share 
of the market, you might do better for 
yourself and your sponsors if you sell 
the design to some going concern. 
Don’t believe Emerson’s bunk about 
customers beating a path to your door. 


Down the Years in Aviation's Log 

25 Yr. Ago (1921 ) — Bert Acosta wins 
Pulitzer Trophy in Curtiss CD-2 Navy 
racer, at 177 mph. . . . Army JL-12 
Liberty-engined, heavily armored at- 
tack plane, carrying 30 machine guns, 
flies N. Y. to Washington in 2% hr. 
against 60 mph. headwind. . . . Army 
builds 180,000 cu.ft. airship hangar 
at Aberdeen, Md. . . . Sgt. Chambers 
makes 24,850 ft. parachute jump at 
Fort Sill, Okla. ... Gen Mitchell 
breaks Dayton-N. Y. record in 3 hr. 
35 min., flying DH-4 blind most of 
the way. 

15 Yr. Ago (1931) — Pangborn and 
Herndon fly nonstop from Tokyo to 
Wenatchee, Wash., 4,588 mi. in 41 hr. 
13 min. in P & W Wasp-powered Bel- 
lanca. . . . Ludington Line shows profit 
of $8,073 for year. . . . Airlines on 
West Coast cut rates to 3.9< per mile. 
. . . Japan now is sixth in air strength. 

. . . Crashed Junkers trans-Atlantic 
plane Esa kept afloat 158 hr. by wing 
fuel tanks. 
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NEW PRODUCTS 



KEEP POSTED ON 

Products and Practices 

This selected information on new products and publications is 
offered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profit through convenience. To obtain additional data 
on new products described, or copies of literature, simply fill in 
form (on page 11 or 133), clip it to your letterhead, and mail. 
There is no cost, no obligation. 



Described by company engineers as 
world's smallest, new electric alrcralt 
tachometer has been developed by Gen- 
eral Electric Co., Schenectady, N. Y„ 
on request of a large West Coast air- 
craft manufacturer. Instrument has 
scaleplate that Is nearly one-third 
smaller in dia. than previous models. 
It Is operated on magnetic drag princi- 
ple, in which magnets rotate at a speed 
that is proportional to engine speed 
and cause a drag disk to drive pointer 
up a scale. Pointer on indicator comes 
to rest when torque exerted by drag 
disk equals torque of a calibrated con- 
trol spring on pointer shaft. — AVIA- 


New Goggles 2 

Developed during war for Navy and 
now available for civilians, new aviation 
goggles are announced by American 
Optical Co., Southbridge, Mass. Goggle 
is a one-piece chamois-lined unit fea- 
turing venturi tubes for controlled ven- 
tilation. has polished nickel finish of 
metal parts, also an extra-long, adjust- 
able headband. It also has narrow eye 
wires and new bridge designed to give 
a greater field of vision. Goggle can be 
obtained with glare reducing, invisible 



ray-absorbing lenses or, if desired, with 
non-absorbing lenses where glare re- 
moval is not essential. It is optically 
ground and has polished 9.00 base 
curve lenses.— AVIATION. Nov., '46. 

Meal Tray 3 

Made of metal alloy with baked-on 
heat-and-cold-resistant finish, the new 
"Flite Tray,” designed by Martial & 
Scull, New York City, weighs but 20 oz. 
It has cover which fits underneath, 
forming insulation space for use in deep 
freezing units and de-freezing ovens 



when frozen foods are used. Indentures 
in tray provide locations for food con- 
tainers. Fillers are cardboard or plastic 
and are designed to prevent spilling of 
liquids under rough flight conditions. 
Tray is 12% x 10% X 114 in.— AVIA- 
TION, Nov., '46. 


Tripod Jock 4 

Hydraulically operated and having a 
working height from 56 to 112 in., new 
10-ton tripod aerojack is made by Air- 
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quipment Co., Burbank, Cal. Unit is 
constructed of steel tubing, with tripod 
legs supported by spring casters for 
mobility. In operation, casters retract 
when load pressure reaches about 1.000 
lb., setting jack on ground. Maximum 
lift height of basic unit is 95 in. Height 
can be increased to 112 in. by use of 
high adapter cap. Jack has grooved 
pins to facilitate assembly and disas- 
sembly. Ram movement is powered by 
manually operated hydraulic pump. — 
AVIATION, Nov., ’46. 


Aircraft Energizer 5 

Stated to incorporate in its design 
specific recommendations of five major 
airlines, new aircraft energizer has been 
developed by D. W. Onan & Sons, 
Minneapolis, as a source of auxiliary 
electric power for on-ground servicing 
of large transport and passenger planes. 
It provides -output for starting main 
engines at sub-zero temperatures, 
checking lighting circuits and wiring, 
testing radio equipment and landing 
gear, and operating heaters. Self-con- 
tained and enclosed in a sheet steel 
weather-proof housing, unit is mounted 
on a rubber tired three-wheel dolly. 
Generator, rated at 5,000w. and directly 
connected to two cylinder air-cooled 
gasoline engine, supplies either 12 or 
24v. Four heavy duty batteries, in- 
stalled as part of unit and recharged 
by energizer, are floated across line. 
With a continuous output rating of 200 
amp. at 24v. it has a 5 min. maximum 
output of 600 amp. If power demands 
are unusually heavy, two units may be 
connected in parallel and combined 
output utilized.— AVIATION, Nov., '46. 


Handlever Turret 6 

Made by South Bend Lathe Works, 
South Bend, Ind., for use on company's 
9 in. lathes, new tailstock type hand- 
lever turret mounts on inside wavs of 
bed in place of regular tailstock. Six 
station turret head accommodates tools 
with % in. dia. shanks. Index lock re- 
leases automatically at end of turret 
slide's return stroke, and indexing is 
done by hand. Length of cut at each 
station is regulated by means of an ad- 
justable screw. Stop mechanism is 


geared to operate in unison with index- 
ing of turret, and operations can be re- 
peated or skipped at will. Turret slide 
has maximum stroke of 3U in. — AVIA- 
TION, Nov., '46. 

Aircraft Relay 7 

Protected against damaging action of 
humidity, sand, dust, and salt spray. 

and stated to meet operating conditions 
up to 10G vibration and acceleration, 
new direct current solenoid type relay 
now available from Leach Relay Co., 
Los Angeles, was designed for feeder 
type planes and small personal aircraft. 
It is stated to be capable of operating 
at altitudes up to 50,000 ft. and at 
temperatures between minus 54 and 
plus 71 deg. C. Designated as type No. 
7064-534, it is supplied with intermit- 
tent duty coils for motor starting appli- 
cations. Type No. 7064-534 C has coils 
for battery switching, motor control, 
and aircraft radio switching and light- 
ing. Contacts are made of silver alloy, 
are of % in. dia., and rated at 100 amp. 
at 12v. d.c. or 75 amp. at 24v. d.c. De- 
pendent on voltage and operating re- 
quirements, coils have a resistance of 
from 9.5 to 110 ohms. On intermittent 
duty, coils consume about 15.12w. and 
5.23 for continuous duty. Relay weighs 
about 8'4 oz.— AVIATION. Nov., '46. 

De-Icer Coaling 8 

To give aircraft de-icers a protective 
summer coating, to be peeled off when 
icing weather returns, new spray-on 
material has been developed and is 
being further tested by B. F. Goodrich 
Co, Akron, Ohio. Material is aluminum 
color, and is stated to curb sun’s ultra- 
violet rays, which are chief factors in 
aging resulting from exposure. Color 
helps keep de-icers cooler by reflecting 
sun's heat. Time required to spray a 
plane size of DC-3 is stated to be less 
than three hours. Trials indicate this 
size plane would require about 114 gal. 
of material.— AVIATION. Nov., '46. 

Airliner Buffet 9 

Specially designed airliner dining buf- 
fets are being produced by Harrington 
Mfg. Co, Mansfield, Ohio, one illus- 
trated being exclusive company design 
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enters the supersonic shock-wave pattern — a speed which varies with altitude. An important part of Kollsman’s 
development program for the past several years has been instrumentation for high speed subsonic and supersonic 
flight. Among the developments is the new Kollsman Mach Air Speed Indicator. The broad red pointer moving 
over the dial of this indicator reports critical speed as it changes with altitude and thus gives the pilot constant 
warning of the point at which the plane will enter the dangerous compressibility pattern. Operating airspeed is 
indicated by means of the white pointer on the same dial. The relationship of operating airspeed to the critical speed is, 
therefore, constantly apparent at all altitudes. On the mechanism which actuates the red pointer, settings are provided 
both for the proper Mach Number and the maximum operational speed for the particular design of aircraft being flown. 

KOLLSMRN FURCRRFT INSTRUMENTS 

PRODUCT OF 


SQUARE D COMPANY 







The Unhatchable Egg 

Research engineers out at Lock- 
heed have been crowing about 
their new egg that flies but won’t 
hatch. It’s a Constellation engine 
assembly called the Universal 
Power Egg, and the way it simpli- 
fies maintenance is something. 

For instance : gone are the antics 
that crews used to go through 
trying to expose an engine on a 
transport. Hinged, detachable 
cowl panels on the Egg flip back 
likethehoodonacar.and there’s 



Egg is forward of the fire wall. 
This may not sound exactly sen- 
sational, but one of the big time- 
eaters during engine changes 
has always been the inaccessi- 
bility of the tanks for cleaning. 

The Power Egg is so universal 
that, theoretically, you could in- 
stall Wrights on one side of the 
Constellation and P&W’s on the 
other. No airline has tried this. 


for use in DC-6s for American Airlines. 
Buffet is made in two sections. Forward 
portion is pictured here; after section 
consists of locker space. It will be noted 
that side of unit is shaped to fit inner 
contour of plane.— AVIATION, Nov., 


Drawing Pad Scales Sketches 10 

Designed for use by draftsmen, de- 
signers, and engineers, new scale draw- 
ing pad, offered by Jiffy Sales Co- 
Cleveland, is made to enable properly- 
proportioned drawings to be made 
without use of ruler, drafting board, or 
T-square. Pad contains 75 sheets of 
tracing tissue, enclosed within a cover 
jacket that consists of four cardboard 
flaps. Various scales are printed on 
three of flaps. Pad is used by folding 
back cover flap and placing tissue over 
scale to be used. Drawing is made to 
scale with aid of printed lines which 
show through tissue. Three scales given 
are: 1 in. and 1/10 in.: 1. 14. %. and 14 
in.; and isometric. Drawings made on 
pad may be blueprinted. There are no 



ruled lines on tissue. Pad measures 
9 x 12 in. Information is printed on 
back of each cover flap, including basic 
mechanical drawing standards, elec- 
trical, welding, and architectural sym- 
bols, decimals of a foot, decimal equiva- 
lent of fractions, with circumferences 
and areas of circles.— AVIATION, Nov., 
'46. 


Aircraft Instrument Oil 11 

The Texas Co., New York City, an- 
nounces new oil specially developed for 
gyro instrument service in aircraft. 
Company states product meets require- 
ments of Army-Navy Aero Specification 
AN-0-6a.— AVIATION, Nov., ’46. 



copper. Lower end of contact is formed 
into an open U section which permits 
pushing contact into square hole. This 
automatically wedges it in place to 
withstand a withdrawal force of 2 to 5 
lb. per contact. Self aligning and self- 
cleaning, contacts are spaced far enough 
apart to permit wiring and soldering.— 
AVIATION, Nov., '46. 


Rotary Actuator 13 

Developed by Lear, Inc., Grand 
Rapids, Mich- and finding applications 
in aircraft industry, new small rotary 
actuator, Model 181, weighs 0.60 lb. It 
has been made for loads ranging from 
0.1 to 15.0 lb.-in., and speeds from 2.5 
to 375 rpm. With limit switch and AN 
connector it weighs 0.75 lb. Unit in- 
corporates new motor, the "G" frame, 
of intermittent duty, split series or 
single field type, developed for either 
reversible or continuous rotation. It 
has output ratings from 0.4 to 15w. at 
24v. d.c. Motor is made in a.c., d.c., and 
universal types for wide range of volt- 
ages. Units are made available without 
limit switches and for multiple position- 
ing. Where accurate positioning is re- 
quired, a brake can be provided between 
motor and gear box. Magnetic discon- 
nect clutch can be supplied for special 
applications requiring a free running 
output shaft when unit is not energized 
electrically. Actuator has been de- 
veloped for such applications as remote 
valve operation for fuel, oil, and air sys- 
tems; tuning motors for radios; and 
remote controls.— AVIATION, Nov., '46. 


The previous Egg was all right; 
but Lockheed characteristically 
developed a better one. And it’s 
this kind of self-starting ingenu- 
ity that makes good pilot-room 
talk and better ships. 

L to L for L 


Vacuum Tube Socket 12 

Made by assembling required number 
of “flea" contacts in square holes 
pierced in a chassis of insulating mate- 
rial, new type of sub-miniature tube 
socket contact, stated to meet all elec- 
trical and mechanical requirements, is 
made by Instrument Specialties Co- 
Little Falls, N. J. Contacts, designed for 
use with sub-miniature tubes having 
co-planer leads with a spacing of 0.50 
in. or more, are made from beryllium 



Unloading Valve 14 

Functioning as a pressure regulator, 
automatically unloading pump as accu- 
mulators reach a predetermined maxi- 
mum pressure, and used with accumula- 
tors to control maximum and minimum 
hydraulic system pressure, regardless of 
flow rate, new 3,000 psi. unloading valve 
is announced by Vickers, Inc- Detroit. 
It has nominal rated capacity of 16 
gpm. and has built-in accumulator line 
check valve. No external adjustments 
are required for installation, since unit 
is preset at factory.— AVIATION, Nov- 
•46. 
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Flight Test Potentiometer. 


Van Dyke Instruments Co- Tarzana, 
Cal- offers new potentiometer described 
as linear wire-wound resistor of helical 
type specially designed for flight test 
and allied instrumentation work where 
weight, size, and dependability are pri- 
mary. Both five- and ten-turn units are 
available, and units having odd num- 
bers of turns and special resistance 
values can be supplied. Also housings 
having collet type shaft locks can be 
provided on order. Standard ten-turn 
potentiometer has body length of 1% 
in. and weight of less than 2 oz. Other 
specifications: Rotation, 3,600 deg. plus- 
or-minus 10 deg.; resistance, normal 
tolerance plus-or-minus 5% (values up 
to 6,000 ohms per turn can be supplied) ; 
linearity, better than .5%; and power 
rating, 1.5w. at 55 deg. C.— AVIATION, 
Nov- ’46. 


Tool Kits 14 

Consisting of interchangeable tools 
carried in hollow Celanese plastic han- 
dles, new "Hallowell” tool kits are made 
by Standard Pressed Steel Co- Jenkin- 



town. Pa. Seven kits contain 50 tools, 
and three kits have swivel bit-chucks, 
which give five different driving or 
wrenching positions. Applicable kits are 
made up as follows: Socket screw kit, in 
two handle sizes with a swivel bit- 
chuck, containing keys for driving 
socket set, cap, Phillips, and slotted 
head screws; and socket wrench kit 
(illustrated), in two handle sizes, with 
swivel bit-chuck, containing 6 and 12 
point box sockets from No. 4 up to and 
including 14 in.— AVIATION, Nov- ’46. 


Color Code Guide . 


..17 


type re 


new RMA-JAN color code guide is 
marketed by Allied Radio Corp- Chi- 
cago. Three rotary disks are provided 
for setting code colors and correspond- 
ing resistance values, which are brought 
into line automatically. Included are 
data covering resistance tolerances and 
complete listing of RMA-JAN 10% re- 
sistor stock values.— AVIATION, Nov- 


Information Tips 


ENGINEERING DATA 
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/edtyatofo ...CUT TO THE 
PRECISION OF METAL! 


Die-cutting of felt parts is a precision 
job at Booth . . . often to tolerances 
usually associated only with metal. 

Every order, big or little, is given 
interested and immediate attention. 
You receive only precision-cut felts of 
uniform quality and stamina. We in- 
vite your test of Booth Felt Economy. 
• 

APPLICATION CHART AND 
SAMPLE KIT . . . contains swatches 
of S.A.E. felt types, with specifi- 
cation tablet. Write for it. (No 
sales follow-up.) 

THE BOOTH FELT COMPANY 
482 19th Street Brooklyn 15, N. Y. 

745 Sherman Street Chicago 5, 111. 



PRECISION CUT 
FELT PARTS 
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'When History 


Repeats Itself COVERED WAGONS will FLY 

to Sutter’s Creek 



A man had plenty of time to grow a beard on the 
long jaunt to California back in 1849. Hopeful 
gold-seekers spent months making the tortuous trip 
across the country to Sutter's Creek. Rumbling 
along in creaking Conestoga wagons, progress was 
mighty slow, particularly over the rugged Rockies. 
Next time, powerful Fairchild Packets, capable of 
transporting tons through the air at 200 mile-an- 
hour speed, will be ready to whisk men and equip- 
ment to the scene of the fabulous Gold Rush in a 
mere matter of hours. 

The remarkable progress already made by the air 


freight industry is a tribute to the designers of 
American cargo-carrying aircraft. Flying tons of 
merchandise swiftly and safely calls for aircraft de- 
signed for minimum weight and maximum strength, 
advantages inherent in OSTUCO Steel Tubing. 
Through experienced craftsmanship and rigid ad- 
herence to quality standards of production, The 
Ohio Seamless Tube Company has helped solve 
many perplexing design and structural problems 
for the aviation industry. Expert research and ad- 
vanced methods of manufacture assure the con- 
tinuance of this important service in the future. 
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LARGER PROFITS... LOWER SALES COSTS... BETTER CUSTOMERS 



when you sell AEROMATIC PROPELLERS 


SHOW PRIVATE FLIERS HOW THEY IMPROVE TAKE-OFF, CLIMBING, CRUISING, LANDING 


That’s right! The Aeromatic Automatic Variable Pitch 
Propeller is loaded with advantages . . . both for you 
and your customers! 

For You ... it means sizable profits . . . built on the big 
improvement Aeromatics make in light plane efficiency. 
It means lower sales costs . . . because Aeromatic’s basic 
features are easier to demonstrate, simpler to sell than 
most high Quality Equipment. It means building better 
customers . . . because Aeromatic owners get more fun 
out of flying ... fly more . . . buy more of your other 
goods and services. And they’re enthusiastic about 
“selling” their friends on the advantages of owning an 
Aeromatic! 

For Your Customers ... it means up to 33% shorter 
take-off runs ... up to 25% faster climbing . . .top 
cruising performance on minimum fuel consumption . . . 
long, flat glides for safe landing with a quick pick-up 
if the pilot overshoots his field. All without any extra 


controls or gadgets. The Aeromatic is the only fully 
automatic variable pitch propeller. It varies its own 
pitch in response to natural forces . . . utilizes full engine 
power at rated speeds . . . insures maximum perform- 
ance under all flight conditions. 

Write today to your distributor or manufacturer. Send 
them this profits-plus-performance story. Find out 
whether Aeromatic Propellers can be made standard or 
optional equipment on the planes you sell ... to boost 
the value of every sale you make: Aeromatic, 641 Scott 
Street, Baltimore 3, Maryland. 



THE PROPELLER WITH A BRAIN FOR EVERYMAN'S PLANE 




BEHIND 

THE TIMES ! 


between his work and 
the right driver — this 
unlucky workman takes 
plenty of punishment 
and is always "behind 
the times” on the job! 
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:d Berryloid ever since I learned how 
spray gnn, and I’ve found the same 
i, dependable quality all the time, 
i 'tops’ with me!” 

« Ask for FREE 
**** \ ® Manual 


Refinishers, the country over, all say the same 
thing. For more than 30 years Berryloid has 
been the leading line of aircraft finishes — 
preferred alike by plane builders, refinishing 
shops and owners. 

Recent expansion in our distribution makes it 
easier than ever to get these popular materials 
quickly, wherever you are. 

Ask Air Associates or your distributor or write 
us for any further information you need. 


BERRYLOID 

Aircraft Finishes 


BERRYLOID 

is "Tops 
with me!” 
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A Handbook on Welding Aluminum 

0 Are you welding aluminum now? Do you 
plan to weld aluminum in the future? 
If so, this hook is for you! 


;v up-to-the-minute book, "Welding Aluminum,” 
that presents a concise, authoritative discussion of prob- 
lems dealing with welding aluminum and aluminum alloys. 
Many new war-developed applications are described. Under 
a single cover, in handy usable form, you will find detailed 
information on 11 aluminum welding processes, from edge 
preparation to finishing, a comprehensive discussion of alu- 
minum alloys and tempers, and helpful tables on proper- 
ties, gauges, sires, and strengths. 

"Welding Aluminum” is clearly illustrated with 44 in- 
teresting photographs and graphs of welding operations. If 
you work with aluminum, you'll find “Welding Alumi- 
num”, prepared by the technical staff of the Reynolds 
Metals Company, an invaluable reference book. 

How do you get your copy? Simply fill out the coupon 
on this page and mail with your check or money order for 
one dollar, to cover the cost of printing and mailing, to 
Reynolds Metals Company, 2500 South Third Street, 
Louisville 1, Kentucky. 




SOLDERING ALUMINUM 


ALLOY SELECTOR 






METALS WEIGHT CALCULATOR 

One of the handiest calculating devices ever 
developed . . . simple . . . accurate . . . fast. Cal- 

steel, brass, copper, and nickel. Only $.50. 
(Check space in coupon.) 


Reynolds Metals Company I066-AI-8B 

2536 South Third Street 
Louisville 1, Kentucky 
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They fly 
the air lane of 
fire protection 


On many a famous-name plane, you'll find 
Kidde carbon dioxide extinguishing systems on 
guard against engine fires. H Kidde 
systems are standard equipment on the 
production models of these outstanding aircraft 
types: Beech Model 18, Bendix Model 
"I" Helicopter, Boeing 377 (Stratocruiser), 
Consolidated 240, Douglas DC-6, and the 
Martin 202. H In addition, you will 
find Kidde systems on the experimental 
models of many other new, fast, high- 
altitude planes. 1 Convincing 
evidence that the leading plane 
manufacturers prefer Kidde! 


Walter Kidde e Company, Ine., 11X4 Main Street, Belleville f, New Jersey 


£ 1 _ 


Kidde 
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To provide the operators of Douglas transport aircraft 
with reliable sources of conversion and overhaul work 
at reasonable cost, Douglas has designated throughout 
the world a number of conveniently located organiza- 
tions known as Douglas Authorized Conversion Cen- 
ters. And, as a necessary following service, providing 
quality routine maintenance and repairs, Douglas has 
also appointed Douglas Approved Service Centers. 

Only these authorized centers have access to Doug- 
las field and factory technical assistance, quality con- 
trol methods, and a direct pipeline to the latest Douglas 
information vital in making top quality conversions 
and repairs. 

Write: Service Manager, Douglas Aircraft Company, 


Inc., 3000 Ocean Park Boulevard, Santa Monica, Califor- 
nia, for name of Douglas Authorized Conversion Cen- 
ter or Douglas Approved Service Center nearest you. 

SPARE PARTS warranty policy. This company’s 
standard warranty policy as applicable to new spare 
parts will be extended only to parts manufactured by 
the Douglas Aircraft Company. Such warranty applies 
whether the parts are supplied directly by Douglas, 
obtained from Government sources and supplied 
through Douglas in accordance with the War Assets 
Administration agency agreement, or procured by the 
ultimate consumer through authorized dealers or 
agents of Douglas. Warranty adjustments, in all cases, 
will be handled through the procurement source. 


For more complete information, write: 

DOUGLAS AIRCRAFT COMPANY, INC., SANTA MONICA, CALIFORNIA 
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FOR GOOD LOOKS THAT COMMAND ATTENTION— IT’S UNIFORMS OF 



REEVES ARMY TWILL 


REEVES BROTHERS, me. 

54 WORTH STREET, NEW YORK 13, N. Y. 


Smart appearance is an asset in any business. That’s 
why it’s wise to specify Reeves Army Twill for uniforms 
and work clothes that always look their best. Their 
high tensile strength assures rugged wearability. Vat 
dyed colors are fast to sun, water and perspiration. 
Sanforized Shrunk", they retain their smart tailoring- 
even after repeated washings. Remember— over 90 mil- 
lion yards of this same cotton fabric helped equip 
America’s fighting forces— exceeding Government spe- 
cifications under the toughest combat conditions. 

* Residual shrinkage less than 1% 

THE REEVES FABRIC GROUP INCLUDES : 

Reeves Army Twill • Glengarric Poplin 
Recveking Gabardine • Byrd Cloth 
Marine Herringbone • Mountain Cloth 
Warrfcr Twill • Pima King Broadcloth 

MADE OF FINE COTTONS 




REPRESENTATIVES IN Atlanta • Boston • Chicago • Dallas • Los Angeles • Philadelphia • St. Louis • Montreal • Toronto 
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ANY AIRPORT LOOKS 
GOOD IN A FORCED 
LANDING, BUT... 


BUTLER^BUILT 


BUTLER MANUFACTURING COMPANY 


At your airport or airpark you want planes to land, not 
just because they are forced to do so, but because their 
pilots and passengers want to enjoy the benefits of your 
facilities and accommodations. 

It is yet hard to get the kind of modern facilities which 
will attract traffic in the future as more and more airports 
and airparks spring up to offer competition. However, 
waiting a little longer for your Butler-Built radial hangars 
and administration buildings will forstall future competi- 
tion. Why? Simply because the advanced engineering and 
design of Butler-Built hangars and administration buildings 
dates them far ahead into the future. 

Shortage of materials is the only reason why you can- 
not install today the buildings which will be the class of 
the airfields tomorrow. We hope they will be coming off 
the production lines in time to help take part in the spring 
clean-up of your airport. 
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Once Again... ^ American Pioneers 

Here’s the kind of long-range, high-speed, 
nonstop service that America is looking for 



5 hours 


NEW YORK 


FRANCISCO 


Think what flying times like these will mean to you — for business, for pleasure! 


EAST-BOUND 


Pacific Coast 

to New York 5'4 hours 

to Baltimore 5 hours 

to Washington 5 hours 

to Boston 6 hours 

to Chicago 4 hours 

to Detroit 414 hours 

Gulf Coast 

to New York 2% hours 

to Baltimore 214 hours 

to Philadelphia 2% hours 

to Boston 314 hours 


WEST-BOUND 

Because of the 3 hours’ difference between 
Eastern and Pacific Coast Time, you’ll be 

Leave New York after breakfast— have lunch 
in Los Angeles, or San Francisco, or Seattle. 
The same will be true. West-bound, of Bos- 
ton, Philadelphia, Baltimore, Washington, 
Detroit, or Chicago. 


NORTH -SOUTH 


Chicago 

to New Orleans 2 hours 

to Houston 214 hours 

to Miami 214 hours 

New York 

to Miami 3 hours 

to New Orleans 314 hours 

to Houston 4 hours 


Pan American 
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New, million-dollar Clippers to offer new 
luxury comfort at Pursuit-Plane Speeds . . 
nonstop Coast to Coosf, border to border 


You who travel by air know how 
much faster you can reach distant 
destinations today than you could 
just a few years ago. 

Yet even with the fine equipment 
offered by the airlines of 1946, today’s 
demand for still faster, nonstop trans- 
continental schedules direct to the Coast 
cannot be met. 

Pan American, the pioneer U. S. air- 


line in long-range flying development, 
has been taking practical steps for some 
time to meet this demand. 

Next year, assuming that authorization 
is obtained from the Civil Aeronautics 
Board, Pan American will put into oper- 
ation an entirely new kind of Clipper 
which will offer nonstop, Coast-to-Coast 
flights at Pursuit-Plane Speeds! Other 
high-speed, long-range schedules will be 
offered top (please note map below). 


The “Clipper Rainbow” (shown above) 
and her sister ships, will be the fastest 
planes ever to offer commercial flights 
. . . faster by more than 100 miles per 
hour than any transport plane in service 
today. They will be comfortable, too, 
with roomy, luxurious interiors, sound- 
proofed, and air-conditioned to provide 
living-room comfort at high altitudes. 

Pan American first to offer these planes 

Nine years before any other U. S. air- 
line, Pan American bought and operated 
four-engined planes. Again, foreseeing 
the need for still better equipment in the 
postwar era Pan American was the first 
to place orders for planes of this type . . . 
and will be the first to receive them. 

Surprisingly enough, the cost of this 
pursuit-plane-speed type of air travel 
will be actually lower than present 
Coast-to-Coast and other domestic fares. 


A PIONEER COMES HOME I 

In line with the Government’s postwar pol- 
icy which permitted U. S. domestic airlines 
to operate abroad and which would permit 
the pioneer overseas system to operate do- 
mestically, Pan American ordered revolu- 
tionary aircraft never before available. Thus 
Pan American will be able to provide high- 

within the United States. This map shows 
the proposed routes which will bring to the 
domestic field the “know-how," the trained 
personnel, and the competitive spirit which 
has helped Pan American win first place for 
America in the international field. 



World Airways 



^ Me eStfsfem o! the 
^FluiDL 
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WHEN YOU RECONDITION AIRCRAFT 



Individual Component parts for each of the above Dynafocal Assemblies 
are available for your maintenance and overhaul work. 

WRITE FOR PARTS LIST 


Every genuine Lord Mounting 
carries the name "LORD" 
embossed in the rubber or in 
raised letters on the forgings. 


IT TAKES BONDED RUBBER % Stea* to absorb vibration 

LORD MANUFACTURING C0MPANV 

ERIE. PENNSYLVANIA 



€ 
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.x-ry phase of production and mainte- 

ante nut turning ojierations frequently offer • 

unsuspected opportunities to cut costs, improve 

precision and promote safety. Ordinary wrench 

equipment does not measure up to aviation's re- — 

quirements for speed, flexibility, accuracy. For every 

nut-turning job there is an engineered Snap-on wrench 

unit that will handle the operation faster and easier, 

with utmost accuracy and safety. Check the savings, job N/? 
■"AIT by job, that can be made with this modern, engineered 

W.W wrench equipment. Write today for the Snap-on catalog. 

SNAP -° N TOOLS CORPORATION, 8 020-K 28tb As 
nue, Kenosha, Wisconsin. 


How W 
Modern ir 
Your Wrench 
Equipment? 


SNAP-ON WRENCHES... INDUSTRY'S STANDARD FOR PRODUCTION, ASSEMBLY, MAINTENANCE 

Hi 
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Lycoming Division, Dept. B-8, The Aviation Corporation, Williamsport, Pa. 
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HEIM 

UNIBAL 


SPHERICAL BEARINGS 


As used in the NEW 
ANCHOR STERISEAL 
MACHINE 

The Anchor Hocking 
Glass Corporation, Lan- 
caster, Ohio, supplies 
the new Anchor Steriseal 
Machine to food packers 
for high production 
steam vacuum sealing of 
glass containers with 
Anchor AH-N Caps. A 
small, but important part 
of this machine is the 
Heim Unibal Spherical 
Bearing used to support 
one end of the Helicoid 
Timer. 


HEIM UNIBAL SPHERICAL BEARINGS 

for correction of misalignment 

Developed during the war for exclusive use in airplane 
construction, the unusual principle used in making the 
Heim Unibal Spherical Bearing is meeting with enthusi- 
astic approval by American Industry in general. Using 
only one ball instead of a double row of balls in a race, 
a greater surface supporting area is presented and 
heavier loads can be carried without breakage. Longer 
life at lower initial cost, coupled with the self aligning 
feature of this new type of bearing make it a must for 
today's production needs. 


PLEASE WRITE FOR 


THE HEIM 



CATALOG NO. 11 


COMPANY 


CONNECTICUT 
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yUCffUHUiU selects Janitrol 
for the new 


Another great name in Aviation goes to 
Janitrol Combustion Heaters for their new plane’ 



T HE "Mallard”, high-speed twin engined 
amphibian is Grumman's newest addition 
to their line of brilliant aircraft. 

Into this new plane, Grumman has engi- 
neered every possible feature to provide the 
utmost in luxurious transportation. 

One of their requirements to assure pas- 
senger comfort under all operating conditions 
called for a flexible and dependable heating 
and ventilating system . . . there had - to be 
perfect comfort at all times. Provision is made 
for both automatic heating and ventilation 
when the plane is at rest or in flight. 

From performance records of their famous 
Navy Tigercat and Avenger, Grumman engi- 
neers already knew about the reliability and 
efficiency of Janitrol Whirling Flame Combus- 


tion Heaters. But because the Mallard is a 
de luxe transport plane they decided to check 
with the leading airlines on their experience 
with Janitrols. The airlines were enthusiastic 
—result, Janitrol was selected. 

Just as the Janitrol Whirling Flame proved 
its outstanding advantages in wartime flying, 
today, this combustion principle is demon- 
strating its many advantages, in compact, com- 
plete heating packages for peace time planes, 
and as part of the air-conditioning systems of 
most of the largest transports. 

Working with the Army and Navy, with 
aircraft manufacturers and airline operators, 
Janitrol engineers have gained more experience 
in answering the many problems of aircraft 
heating, than any other gropp of men'. Their 
services are available to help you. 



'RATION • TOLEDO 1, OHIO 
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What's this! The helicopter retrieves 

the barn? No, it can't take credit for 
all that. But here you do see a new 
kind of flight. The Bell Helicopter is 
ready now to do a useful, a practical, 
a businesslike job for you. 

A Bell Helicopter rescued fishermen 
from Lake Erie ice when all other 
means had failed. A second prospected 
with swift-winged ease in Canada's 
almost impassable mineral-rich "bush." 


per acre. 

On the business scene, the Bell Heli- 
copter can lift mail from the post-office 
roof. Set down a hurried passenger 
exactly where he wants to be. Hover 
where "X" marks the spot of news-in- 
the-making. Inspect far-flung power 
lines. Patrol forest, pipeline, highway. 

There are good reasons why the Bell 
Helicopter can do hundreds of jobs 
like these with time and dollar saving 


facility. It can take off from or land 
in a space hardly larger than the ship 
itself . . . turn on its own axis ... fly 
with sure stability at any speed from 
0 to more than TOO mph. And so it 
cruises safely into all the nooks and 
crannies of the air. 

For full facts about The Modern 
Magic Carpet* and Bell-schooled pilots 
to fly these ships, write Helicopter Divi- 
sion, Bell Aircraft Corporation, P. O. 
Box 1, Buffalo 5, New York. 
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One good way to give your production a lift is to 
simplify design problems and assembly operations 
through the use of Torrington Needle Bearings. 

The compact unit construction of these modern 
anti-friction bearings speeds progress at every stage 
. . . from design to final installation. Needle Bearings 
require only a bore machined to proper dimensions 
for the housing . . . installation is a simple press fit 
operation ... no retainers or spacers are necessary 
to hold them in position. Thus, there are fewer pro- 
duction and assembly steps, fewer parts to handle 
and control when Needle Bearings are employed. 

Torrington Needle Bearings also help to improve 
product performance. Their high radial capacity and 
compact design saves space and weight, and their 
efficient lubrication means better operation, less 
maintenance, and less time out for servicing or over- 
hauling. So, production is aided in this way too— 
by keeping tools, machinery and handling equip- 

Let our engineering department show how you can 
boost both your.production and your product’s efficiency 
through these and other Needle Bearing advantages. 
Write for our informative Catalog No. 32. 

THE TORRINGTON COMPANY 

TORRINGTON, CONN. SOUTH BEND 21, IND. 


TORRINGTON NEEDLE BEARINGS 
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UNIQUE 




G-E AIRCRAFT GENERATORS 


RELIABLE POWER SOURCES FOR PLEASURE PLANE OR TRANSPORT 


GENERATORS 

Used singly. G-E direct-current genera- 
tors satisfy the power needs of the average 
single-engined aircraft. For heavier loads 
on multi-engined aircraft, two or more 
units can be used in parallel with voltage 
regulators. The type P-2 is rated 200 
amperes at 30 volts and is available with 
speed ranges of 4400/8000 rpm or 3000/ 
8000 rpm. Type R-l is rated 300 amperes 
at 30 volts and is available in speed 
ranges of 4500/8000 rpm and also in 
3000/8000 rpm. Type Q-l is rated 400 
amperes at 30 volts with a 




GENERATORS 

Light-weight, a-c power sys- 
tems, highly effective at high 
altitudes, arc now made pos- 
sible with G-E 400-cycle, con- 
stant-frequency generators. 
Capacities include 40 kva, 
208/120 volt8,6000 rpm. and 20 
kva, 208/120 volts, 8000 rpm. 


'• GENERATORS 

G.E. makes two basic types 
of variable-frequency a-c gen- 
erators — a unit rated 200 
amperes, 30 volts d-c (10 
amperes, 120 volts a-c) 4400/ 
8000 rpm, and one rated 10 
kva, 208/120 volts (400-800 
cycle a-c) 4000/8000 rpm. 


i' WBri'Mi 


STARTER-GENERATORS 

G.E. also designs and builds 
gas-turbine startcr-gcncrat 
w hich deliver 400 amperes at 
30 volts d-c, 3700/7200 rpm. 
As a starter, the unit develops 
330 inch pounds torque at 1500 
rpm, 340 amperes, 20 volts. 
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Big reason why G-E aircraft generators per- 
form consistently well is the overall protection 
we give them against the destructive effects of 
engine vibration. Shielded against a hazard 
which can — and does — shake apart less careful- 
ly designed equipment, these generators provide 
a source of electric power you can always de- 
pend on. They require less maintenance. Their 
useful service life is above average. They add 
an extra margin of safety in aircraft operation. 

Whether you want a single, low-output power 
source for a light plane, or a complex, high- 
output power system for a heavy, multi-engined 
ship, you’ll be interested in the basic, “anti- 
vibration” features illustrated above. 

Besides minimizing the transmission of 
small but continuous variations in engine 
speed to the armature assembly, the "shock 
absorber” inner shaft acts as a flexible 

(Careful inspection of shafts by the Magna- 
flux method detects and eliminates those 
with flaws, cracks, or scratches which might 
create harmful stresses.) 

Together, the flexible shaft anil the vibra- 
tion damper (mounted on its driving end), 
both exclusive G-E features, form a double 
barrier against harmful vibration in the 
rotating armature. 

•Trade-mark reg. U.S. Pat. Off. 


GENERAL 1 ELECTRIC 


In addition to these primary safeguards, G-E air- 
craft generators are equipped with mounting flanges, 
forged of specially treated steel, to absorb pounding 
engine vibration. Thanks to a unique contour design, 
this flange is able to overcome high fatigue and static 
stresses. 

Electrically Sound 

Compensated shunt field windings in G-E aircraft 
generators permit transient overloads and sparkless 
commutation over the normal rated load range — an 
important factor in high-altitude operation. Moreover, 
by silver brazing the armature windings to the com- 
mutator and using glass insulation and Formex* wire 
throughout, we have raised the safe temperature ceiling 
for these generators — done it without increasing their 
size or weight. 

Thousands of G-E aircraft generators of all types 
were used in the war under gruelling service conditions. 
That they turned in above-average performance records 
is further evidence of G.E.’s ability to design and 
produce electrical systems and individual components 
for aircraft applications. This valuable experience is 
offered to airframe builders, engine builders, and 
operators who are cordially invited to consult with 
G.E. on any electrical problem. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 
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New equipment gets the right start 

for a long life 



S TART your new machines and equipment out 
right — have a Gulf Lubrication Engineer "in 
the picture” just as soon as it’s delivered. 

This trained specialist will check over your 
machines and equipment, then recommend the 
proper oils and greases which will provide an extra 
margin of lubrication efficiency. 

You will find that this progressive approach to 


effective lubrication results in better machine 
performance, less wear, lower maintenance costs, 
and extra years of useful life. 

The helpful counsel of a Gulf Lubrication Engi- 
neer — and the Gulf line of more than 400 quality 
lubricants — are available to you in 30 states from 
Maine to New Mexico. Write, wire, or phone your 
nearest Gulf office today. 


Gulf Oil Corporation • Gulf Refining Company, Gulf Building, Pittsburgh 30, Pa. 
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We call il Practical Engineering — the Curtiss cockpit in- 
stallation is the result of millions of hours of operation 
on multi-engined military aircraft and valuable sugges- 
tions from top-notch airline pilots through many flight 
demonstrations and round-table discussions. 

ALL propeller controls are at one location, designed 
to be "feelable” and in the line of vision — no need to 
hunt for the feathering switch or the reversing button. 

Great care has been taken to make each movement 
natural, controlled by finger-tip pressure. One lever now 
provides precise RPM setting of all propellers. 

Any or all propellers can be removed from constant 
speed operation by means of the Propeller Selector, to 
check power output when in the air or on the ground. 
Immediate synchronization is obtained when returned to 
automatic control from any RPM or power setting. 

The Propeller Selector is another practical contribu- 
tion for Curtiss — as were these outstanding features: — 
full feathering— reversible propellers— hollow steel blades 
— automatic synchronization — unit construction. 


/ \ 

CURTISS PROPELLERS selected by 





provide these modern features: 
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EDITORIAL 


Export Lethargy Will Lame Us 


W hile we sit back complacently almost every 
other major nation in the world has been build- 
ing aviation export markets. Britain leads the 
field, and her position is understandable since foreign 
trade is vital to her economy. Even the Gloster 
Meteor, pride of her jet propelled fighters, is going to 
Sweden and other countries. The French government, 
with its production seriously handicapped by national- 
ized factories, has announced its intention to export 
aircraft. 

There are some exceptions to the lethargy about 
exports in this country. Douglas has done a brilliant 
job of equipping Australian airlines. Piper will ex- 
port a reasonable percentage of this year’s production. 
And there are a few others. But the overall figures 
(see page 44, Sept. Aviation) show that we are slip- 
ping far behind. 

The general need for export business is one of the 
basic requirements of our national economy. But the 
need for aviation exports goes far beyond that im- 
portant consideration. Every foreign order we get 
contributes to the preservation of our production fa- 
cilities. A healthy export business in these times of 
dangerously low levels of military procurement could 


make the difference between a demobilized industry 
and one that could be expanded quickly in the time of 

Manufacturers who close their eyes to export busi- 
ness in order to give exclusive attention to the domes- 
tic market are making a grave mistake. Its gravity 
is not alleviated by the State Department ban on ex- 
port of combat planes. 

The British are giving away their Meteor because 
they realize one fundamental fact in aviation progress 
— secrecy is more often a sign of weakness than as- 
surance of security. There are of course a few de- 
signs that might properly be kept out of the hands of 
foreign nations. Their selection is not an easy de- 
cision, but it must be made. Vet the only safeguard 
for air superiority is a continuous flow of better and 
better aircraft. No nation has a corner on the best 
brains in any area of science. Only by tireless work 
can we or any nation keep ahead. We can afford to 
let anyone have almost all of our latest combat planes 
— if we are confident in our own minds that we have 
more effective ones coming along not too far behind 
them. A free export market serves notice on the whole 
world that we possess this confidence. 


G-M-l Assures Guardian Air Power 


H istory repeats itself as the postwar program 
for aircraft production unfolds in France. The 
clear lessons of the incompatible mixture of 
private and state-controlled facilities seem to have 
been completely ignored. Once more nationalized air- 
craft plants are dependent upon private manufac- 
turers for components and parts. Standardization is 
practically unknown, and production is painfully slow. 

Long before the war, other nations were quick to 
sense the plight of the French aircraft industry under 
the Popular Front Government. Germany, whose 
plans for aggression hinged so heavily upon air power, 
could not afford the risk of a government-owned air- 
craft manufacturing industry. The valuable testi- 
mony of Dr. Albert Speer indicates how German air- 
craft manufacturing was excepted from the extreme 
totalitarian policy. 

In the present period of labor unrest and industrial 


strife in this county, the old voices of those who be- 
lieve our aircraft industry sfiould be nationalized may 
be heard at any moment. The answer is the wartime 
record of the industry under private enterprise. 

During the war the pattern of Government-Military- 
Industry cooperation was well perfected. It produced 
the greatest air power the world has ever known. Post- 
war conditions may indicate the desirability of minor 
modification of this formula, but the fundamental 
principles must remain unchanged. To tamper with 
them would be tantamount to inviting another war 
and courting military disaster. 


EDITOR 
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America's first industry-wide aircraft and component exhibition of 
the postwar era has definite economic functions to perform. Here 
the director of this huge enterprise presents . . . 


The Purposes of 
The National Aircraft Shows 


By CLYDE M. VANDEBURG, Under. National Aircraft Shaw s 


S HORTLY AFTER THE ARMISTICE ill 

1918, America’s new-born avia- 
tion industry was all but wiped 
out by contract cancellations and set- 
tlements imposed by an economy- 
minded government. During World 
War I, aircraft manufacturers in this 
country produced more than 16,000 
military planes — a surprising number 
considering that this period is often 
described as the stone age of aeronau- 
tical science. 

There is little doubt that if both 
government and industry had pos- 
sessed sufficient foresight in 1919 and 
1920 many of the tribulations and 
much of the inertia that retarded aero- 
nautical advance during the ensuing 
20 yr. might have been avoided. Fail- 
ure of the government and its military 
services to encourage a new world in- 
dustry which had proved itself in the 
skies over the Western Front in those 
early days had an important bearing 
on the course of international affairs 
right up to World War II. 

Most of the firms that predueed the 
planes of the First World War soon 
disappeared or converted to other 
fields; the handful that continued the 
struggle found it heavy going. Al- 
though these pioneering firms had 
plenty of planes to sell, they failed in 
the all-important task of merchandis- 
ing their products. Public enthusiasm 
engendered in 1917-18 was allowed to 
dwindle. It is true that few airports 
existed at the time, yet this need not 
have been an insurmountable obstacle. 
The automobile industry quickly real- 
ized it would never sell many motor cars 
unless new roads were built. By helping 
to underwrite construction of highways 
the auto manufacturers assured ulti- 
mate acceptance of the automobile as 
a popular mode of transportation. 
End of World War II again finds 


Ihe American aviation industry at- 
tempting to move forward after the 
debilitating impact of more than $26,- 
000,000,000 of contract cancellations. 
Yet, in contrast with what happened 
at the end of World War I, all the 
major aircraft firms which produced 
planes in the recent war are still in 
business. Most have introduced new 
military or civil models in the 15 mo. 
since V-J Day. 

Although economy again is the 
watchword in Washington, it seems 
likely that the government will not 
repeat its previous error. Sizeable 
appropriations for expanded research 
in guided missiles, rockets, pilotless 
planes, helicopters, flying wings, and 
long range jet propulsion aircraft seem 
certain of approval. There is no dis- 
position to discount the role of air 
power in any future conflict. 

For its part, the aviation industry 
also has learned the lesson that it can- 
not move ahead without a broad pro- 
gram of merchandising. The industry 
realizes it cannot assume the American 
people will remain airminded simply 
because military air power was a de- 
cisive factor in the Allied victory. 
For the past 5 yr. the airplane has 
been demonstrated as an instrument of 
terrifying destructive power. The job 
now is to prove conclusively that the 
airplane has sufficient utility to pro- 
mote the well-being of all peoples in 
time of peace. 

One of the first specific manifesta- 
tions of this enlightened policy is the 
decision of the aviation industry and 
the military services to give the public 
a close view of the constructive side of 
the airplane of today and tomorrow. 

To achieve this objective manufac- 
turers, airlines, the Army and Navy, 
and various governmental and inde- 
pendent aeronautical organizations, 


will stage two mammoth expositions 
each year at which the beneficial in- 
fluence of aviation can be demonstrated 
to large numbers of people First of 
these National Aircraft Shows will be 
held at Cleveland from Nov. 15 to 24, 
the second at Los Angeles next spring. 

These all-embracing expositions, op- 
erated on a strictly non-profit basis and 
bringing together for the first time 
every component in aviation, will go 
far beyond the conception of the or- 
dinary trade show. Merchandising new 
aviation products must involve more 
than the static display of airplanes and 
equipment on the floor of the Exposi- 
tion Hall. The products of aviation 
engineering and science must be por- 
trayed as useful adjuncts to every-day 
living. It is necessary to show specifi- 
cally how they can further commerce 
and industry and at the same time 
serve as the means to air power in time 
of war. 

Glib claims have been made about 
the air consciousness of the American 
public. Yet six out of ten persons have 
never been inside an airplane. National 
Aircraft Shows will attempt to bring 
the airplane closer to the individual 
through practical demonstration. In 
such demonstrations, there is no place 
for the stunt type of exhibition for, 
while such events undoubtedly have 
contributed to aviation progress there 
Can be no argument that the industry 
will win many more converts by em- 
phasizing the safety of flying. During 
the Cleveland exposition hundreds of 
people will have the opportunity to 
ride in an airplane for the first time. 
They will see how modern scientific 
equipment operates to eliminate the 
hazards of flight. 

This, broadly stated, is the overall 
purpose of National Aircraft Shows. 
Aviation has come of age and the time 
has come to act-, rather than talk, about 
the utility, economy, safety, mobility, 
security, and essentiality of aircraft. 
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Design Development 
Of the McDonnell FD-1 Phantom 


By KENDALL PERKINS. Action! Chief Engineer. McDonnell Aircraft Carp. 

Detailing for the first time the problems — and their solutions — of 
the U. S- Navy's first all-jet plane whose unusual structure points 
up new approaches to future high-speed military craft. 



S HORTLY AFTER PEARL HARBOR, U 
small group of men in the Bureau 
of Aeronautics, U. S. Navy, rec- 
ognized that jet propulsion offered a 
potential means for breaking through 
the speed limitations imposed by the 
size and drag of piston engines. Pre- 
liminary analytical studies were ac- 
cordingly begun on the basis of the 
relatively meager amount of research 
data which could be found at that 


that it would be desirable to parallel 
this engine development with an air- 
plane design incorporating such a jet 
engine. This was to provide a tac- 
tically useful employment of the jet 
principle in a carrier airplane at the 
earliest feasible date. At the begin- 
ning of 1943, therefore, the McDonnell 
Aircraft Corp. was asked to cooperate 


with BuAer in working out a carrier- 
based fighter employing an engine of 
this type. 

This airplane was called the XFD-1 
and became the prototype for the 
phantom. The first engine was then 
in the preliminary layout stage only, 
and it was not until late in 1943 that 
the first reasonably complete engine 
installation drawing became available. 
(This developed into the Westinghouse 
19-B turbojet, analyzed in Jan. 1946 
Aviation.) Throughout the develop- 
ment, the unusually olose design coordi- 
nation necessary was maintained be- 
tween BuAer, Westinghouse, and 
McDonnell. 

Design Policies 

It was decided at an early stage that 
two fundamental design policies were 
to be followed throughout the develop- 
ment. First, the airplane was to be de- 
signed on a conservative basis in every 
respect, except for the engines and 
other special features dictated by the 
use of these engines. Second, when a 
close decision arose between a design 
which was simple to build, operate, and 
maintain, and one which was more com- 
plicated although somewhat more effi- 
cient on paper, the simple one would 
generally be chosen. 

Conservative design applied to such 
an airplane in 1943 was considered by 
many to be inconsistent with the use of 
jet engines. It was reasoned, perhaps 
naturally, that since the engines were 
new and different the remainder of the 
airplane should be laid out along simi- 
larly advanced lines. The idea of mak- 
ing the airplane tailless, for example, 
was particularly attractive, since this 
avoided the problem of keeping the 


As a result of these studies and of 
investigations made by Westinghouse 
Electric Corp., contracts were negoti- 
ated between the Bureau of Aero- 
nautics and Westinghouse calling first 
for design studies and later for the 
construction of a small number of 
turbojet engines for test and experi- 
mental development. These engines 
were to incorporate axial flow multi- 
stage compressors and single-stage 
turbines and were expected to have an 
unusually small frontal area. 

Soon thereafter it became evident 
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tail out of the jet blast. A tail first 
configuration was briefly considered for 
the same reason. A prone pilot ar- 
rangement was of interest to reduce 
drag even further and to make higher 
accelerations possible in pull-outs from 
dives. 

Experience has repeatedly shown, 
however, that design features which 
have not been satisfactorily demon- 
strated on some earlier airplane al- 
ways require a development period 
which may be critically long. Addi- 
tional tunnel testing, laboratory test- 
ing, flight testing, and the changing and 
re-testing generally required often con- 
sume more time than expected. Prog- 
ress cannot be made without going 
through this painful process where 
necessary, but when an airplane is 
built which incorporates too many in- 
novations there is every likelihood that 
testing and development of the proto- 
type will take so many years and cost 
so much money that when the job is 
finally done it is found that the tactical 
need for the type has changed or that 
for some other reason the airplane has 
become obsolete. 

In many cases it has also been found 
that original specifications, wishfully 
agreed to, cannot be met; or the de- 
velopment proves to take so much 
longer than anticipated that the cus- 
tomer, or the contractor himself, be- 
comes discouraged and the project is 
dropped. In framing this project there 
was little background of experience on 
use of jet engines. Installation of these 
engines also made it necessary to in- 
corporate a number of other features, 
most of which had not previously been 
used, at least on carrier based aircraft. 

In view of these considerations it 
was decided that all other characteris- 
tics of the airplane should be such as 
had been successfully used before. 
This decision has never been regretted. 
This article will discuss only the less 
conventional features, since they should 
be of the greatest interest. 

Design simplicity is an intangible 
factor of considerably more importance 
than is generally realized even by some 
of the best designers. It is usually 
possible to present a convincing argu- 

prevent operation at the wrong time, 
or for some more elaborate linkage 
which will improve efficiency of a 
mechanism, or for a more complicated 
truss which should theoretically save 
weight, or some extra switch in the cir- 
cuit in case several things go wrong in 
the electrical system simultaneously, or 
for another instrument so the pilot will 
have some way of knowing why his en- 
gine quit or is about to quit. 

The arguments against such things 
cannot be conclusive when applied to 



a single small item, but when taken 
collectively the elimination of unessen- 
tial complications can make the differ- 
ence between an airplane which is easy 
to build, maintain, and win battles, and 
one which is not. With this in mind it 
was decided to make a particular effort 
to keep the Phantom simple. This is 
believed to be sound general policy for 
any fighter project. 

Military Requirements 

In a more conventional case it would 
be common practice to begin by tabu- 
lating the required military character- 
istics on the basis of previous attain- 
ments with similar fighters extra- 
polated in the directions where combat 
experience had indicated the greatest 
needs. The designer would then call 
upon previous experience with the ef- 
fects of power loading, wing loading, 
span loading, and drag loading, and 

approximation of gross weight, wing 
area, engine size, and number of en- 
gines needed. In this case, however, 
military requirements had to depend to 
an unusual degree upon what was 
feasible to accomplish. The gross 
weight, engine size, and number of en- 
gines were yet to be determined. 

The tactical mission first assumed 
was defensive combat air patrol oper- 
ating from a carrier and patrolling at 
15,000 ft. over or near the carrier. The 
problem was to take off, rendezvous 
with other airplanes, climb to altitude, 
patrol over the carrier, attack hostile 
aircraft when necessary, descend, and 
land aboard the carrier. The specific 


fuel consumption was calculated and 
found to be appallingly high judged by 
the usual lb. per hp.-hr. standards, par- 
ticularly when flying at low speeds. 

Everyone was then willing, however, 
to give this new type power plant every 
marginal advantage by assuming a 
minimum time for each phase of the 
tactical problem so as to hold the num- 
ber of gallons of fuel reasonably close 
to customary limits. Later, as the de- 
sign progressed, it was found that car- 
rying large quantities of fuel was less 
critical than at first believed and the 
requirements were stiffened accord- 
ingly. The airplane is now expected to 
have a combat radius originally thought 
to be possible only with propeller- 
driven fighters. 

It was expected that takeoff would 
be unusually troublesome since at take- 
off speeds the thrust available would 
be less than that available on propel- 
lered fighters. 

Three means for improving takeoff 
were looked upon as possible: First 
was the use of thrust augmentation. 
There are a number of ways to augment 
thrust for short periods (5 to 10 sec. 
would be sufficient). The one which 
originally seemed most promising was 
the injection of ammonia, or some other 
combination fuel and refrigerant, into 
the intake in order to make it possible 
to burn more fuel without exceeding 
turbine temperature limits made nec- 
essary by available metals. 

A second method yas to employ 
powder rockets (JATO) which were 
just then being developed for combat 
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A third method, and one which was 
visualized as only feasible in the event 
that the others failed to work, was the 
use of flush deck catapults. It has 
since turned out that injection of am- 
monia has a number of objectionable 
characteristics, and this method has 
consequently been dropped. The use 
of powder rockets presented a supply 
problem and was found to be expen- 
sive as a regular procedure. Use of 
catapults, however, as a standard 
means of providing takeoff assistance 
was found to be not only a feasible 
method, but in some respects superior 
to takeoff without assistance, since it 
makes more of the carrier deck usable 
for spotting airplanes. This method 
was widely used by the U. S. Navy 


in the Pacific war. In the event that 
the catapults cannot be used, the 
powder rockets jnay be employed. Even 
this should seldom be necessary, since 
the takeoff without assistance has 
proved to be as good as the takeoff of 
some of the heavier types of conven- 
tional carrier aircraft. 

Some concern was felt over the abil- 
ity of the engines to accelerate rapidly 
enough to permit a good carrier wave- 
off and to decelerate rapidly enough for 
a good carrier landing. In the case of 
a carrier approach where the pilot has 
slowed down to near the stalling speed 
and at the last moment is waved off 
by the signal officer, it is essential that 
the pilot be able to promptly muster 
enough thrust to safely make a climb- 


ing turn without further loss in speed. 
Likewise when the pilot is cleared to 
land and cuts the throttle, it is neces- 
sary that the thrust drop rapidly to 
avoid any tendency to float over the 
arresting wires. 

It was predicted that approach and 
landing techniques would have to be 
modified to allow for the deficiencies of 
the jet in these respects, but this has 
been found to be less critical than ex- 
pected. The engines have the charac- 
teristic that, although the rpm. change 
is less rapid than with piston engines, 
the thrust itself can be increased or de- 
creased quickly. Recent carrier trials 
with the Phantom have, in fact, been 
fully satisfactory in wave-offs and 
landings. 
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number lor the filleted 


Another fundamental consideration 
was that the airplane should be as small 
as possible and fold into the minimum 
space in order to make it possible to 
spot the greatest number on a given 
deck area. Obviously a carrier with 50 
fighters aboard is more effective than 
one with only 25. It was assumed that 
one pilot and four ,50-cal. guns should 
be carried so the airplane was, in one 
sense, designed as the minimum size 
fighter which would satisfactorily carry 
the pilot, guns, and ammunition for 
the required length of time, letting not 
only the gross weight and wing area, 
but the engine thrust as well, fall where 
they might. 

Design Studies 


With these considerations in mind, 
the initial conception was an airplane 
that looked about like Fig. 1. This was 
to employ six engines of 9.5 in. dia. 
providing a static thrust estimated to 
be from 275 to 340 lb. each. At high 
speeds this total thrust was somewhat 
more than was available in other 
fighters in service at that time. By 
stopping two of the six engines and 
operating the remaining four near their 
maximum continuous thrust rating, it 
was hoped that the best cruising 
economy could be achieved. 

It was then assumed that on enter- 
ing combat the airplane should carry 
enough fuel for 45 min. at maximum 
continuous rating and that the indi- 
cated stalling speed in this condition 


s weight of about 0,600 lb. and a 


wing area of 187 sq. ft. This arrange- 
ment had what was then considered 


quite acceptable speed and climb. How- 
ever, when takeoff distance, wave-off 
rate of climb, and cruising efficiency 


were computed, it was found that the 
thrust loading and wing loading were 
both marginally high. 

The next step was to compare 6-, 8-, 
and 10-engine arrangements having 230 
sq. ft. of wing area. Following this a 
comparison was made between air- 
planes having eight 9.5-in. dia. engines, 
six 11-in. dia. engines, four 13.5-in. dia. 
engines, and two 19-in. dia. engines, all 
arrangements assumed to have the same 
total thrust. The first comparison in- 
dicated that the equivalent of eight 
9.5-in. engines combined with the 
larger wing was apparently sufficient 
to meet low speed performance re- 
quirements, such as takeoff distance and 
wave-off rate of climb and provide a 
comfortable speed margin over pro- 
pcllered fighters. 

The second comparison indicated 
that nearly 300 lb. could be saved by 
using two 19-in. dia. engines instead 
of the equivalent eight 9.5-in. engines. 
The weight difference was found pri- 
marily in nacelle structure, firewalls, 


engine mounts, engine accessories, en- 
gine controls, starters, oil coolers, and 
instruments. 

A number of considerations other 
than weight also pointed to the desira- 
bility of two engines rather than some 
greater number. Among these the most 
important were simpler control and in- 
strumentation problems from the pilot’s 
standpoint, and simpler structure and 
equipment from the standpoint of de- 
sign, manufacture, and maintenance. 

These considerations were particu- 
larly convincing as applied to a plane 
with folding wings, since a large num- 
ber of engines distributed along the 
wing would have required either that 
fuel lines, engine controls, and instru- 
ment lines pass through the fold joint, 
or that the folded span be undesirably 
large. If any of the engines were 
placed outboard of the fold joint, serv- 
icing of the outboard engines with the 
wings in the folded position would be 
awkward. 

Use of one larger engine (rather 
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than two 19-in. dia. engines) was given 
some consideration, but- at that time 
such an engine appeared to be too big 
to consider for the initial development 
of a power plant type. Subsequent 
evolution has shown the need for larger 
and still larger engine units, but it is 

begun with a larger size. Comparison 
between one-engine and two engine ar- 
rangements also provided the follow- 
ing basic advantages of the two engine 
arrangement: 

1. /letter Reliability. It is pnrticu- 

spnre when new and relatively untried 
power plants are being used. This is 

plane which is to be operated at any 
distance over the ocean. Combat ex- 
perience has amply demonstrated the 

gine for the purpose of getting home 
after a light. 

2. Cruising Economy. It was cal- 
culated that between 10 and 20% of 
the fuel could be saved by cruising on 

nearly full output rather than by 

engine 'plane. This saving amounts 8 to 
a considerable reduction in weight 
when such large quantities of fuel are 
involved. 

3. Shire Efficient Mr Inlet. Turbo-, 
jets must be supplied with extremely 
large quantities of air. This air must 
be delivered to the compressor inlet 
with a minimum of energy loss to pre- 
vent serious reduction of thrust, par- 
ticularly if full advantage is to be 
taken of the efficiency of axial-flow 
compressors. If an airplane is equipped 
with one such engine in the fuselage, 
the design of an inlet of suitable effi- 
ciency is difficult. The designer is then 
faced with two major alternatives: He 
may take air in at the fuselage nose 
and provide a large smooth duct past 
the cockpit and nose wheel. Such a 
duct occupies considerable space in 


that portion of the fuselage which is 
generally the most crowded. Result is 
a considerable weight increase because 
of the duct itself and the larger fuse- 
lage required to house the duct. At the 
same time there is an aerodynamic loss 
because of both the long duct and the 
larger fuselage. 

The designer may, on the other hand, 
choose the other alternative and take 
air in on each side of the fuselage, 
but this involves some loss in ram due 
to inducting boundary layer air, curva- 
ture at the inlet, and curvature of the 
ducts, with the result that there may be 
an appreciable thrust loss. This loss 
would be particularly pronounced when 


one engine is located in the center of 
the fuselage. When two engines are 
mounted beside the fuselage practi- 
cally no duct is needed. What duct 
there is can be both short and straight 
and inlet losses are found to be neg- 
ligible. 

4. More Efficient Jet Outlet. When 
one engine is employed, the outlet must 
be either at the rear of the fuselage, un- 
derneath, or out the sides. The rear 
location has the disadvantage of requir- 
ing a long tail pipe, which is heavy and 
must be insulated or ventilated, and 
which interferes with structure and 
controls. The other possible outlet lo- 
cations cause additional drag, require 
difficult fairing, and arc more hazard- 
ous from the standpoint of fires on the 
ground while starting or stopping the 
engines. These conditions can be im- 
proved with two engines, particularly 
if they are located outboard of the 
fuselage, where practically no tail pipe 
extension is needed. 

One objection often raised against 
conventional twin-engine fighters is 
lack of maneuverability, first because 
the total power plant weight is apt to 
be more, and second because this weight 
is generally distributed farther out- 

With the Phantom, however, such 
objections do not- apply, because the 
engines arc unusually light and are lo- 
cated inboard. Maneuverability should 
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be equal to that of a small single-engine 
fighter. 

If a really fair comparison could 
ever be made between the performance 
of a single- and twin-engine jet fighter 
with the same total thrust and with all 
other things equal or equivalent, it is 
believed that the two-engine plane 
would have a very decided advantage. 
If the comparison were made with the 
same engine model, which would per- 
mit twice the total thrust in the two- 
engine fighter, it is felt that the per- 
formance advantage of the two-engine 
arrangement would be even more pro- 
nounced. 

When the Phantom was first being 
designed there was a general feeling 
that, since jet engines were apparently 
a great deal simpler than reciprocating 
engines, and since one size engine could 
presumably be scaled up or down from 
another size, the past practice of de- 
signing planes to fit engines might ad- 
vantageously be reversed and engines 
might be tailored to fit particular air- 
planes. This would be very helpful, 
indeed, to the designers of certain types 
of planes, particularly where the speci- 
fications call for a craft which must 
have an engine of non-existent size. 

As it has turned out, however, de- 
velopment of new compressor and com- 
bustion chamber sizes is not the simple 
matter it was once assumed, and it now 
appears that for the present most jet 
airplanes will have to be tailored to fit 
previously developed engines. There is 
a good possibility that, as more is 
learned about turbine engine design, it 
may yet be feasible to fit the engine to 
the aircraft. 

Engine Location 

After deciding that two engines 
would be the most satisfactory number, 
there arose the problem of the best par- 
ticular spanwise location. Most obvi- 
ous place was in nacelles mounted on 
the wings in the customary manner. 
Nacelles were laid out at various dis- 
tances from the fuselage, some inboard 
of the landing gear and some outboard. 
None seemed a happy combination in 
new of the objectionable effects which 
a fuselage plus two other bodies have 
on total frontal area, on wing inter- 
ference drag, and on spanwise distribu- 
tion of lift, and also because of the 
large yawing moment with one engine 
inoperative. 

The next most obvious course was 
to put the engines side by side within 
the fuselage. A number of layouts of 
this configuration were made, trying by 
every conceivable means to avoid the 
necessity for long tail pipe extensions 
and either long or curved inlet ducts — 
but no neat solution was found. Fur- 


thermore, it was found that with the 
engines in the fuselage there was in- 
sufficient fuel space without putting 
tanks in the wings or making the fuse- 
lage abnormally large. In view of the 
amount of fuel required for a jet air- 
plane (which at that time seemed ab- 
normally large), and since unobstructed 
space was required for bullet-sealing 
tanks, it was felt that the fuselage 
could be put to better use to enclose 
fuel than to enclose engines. 

Wing Fillets 

Placement of the engines in wing 
root fillets was only considered after 
the other arrangements had been tried 
and found wanting. Had the engines 
been of much larger diameter, this 
could not have been as neatly done. 
One obvious drawback to this location 
is the cost of building a wing structure 
having double curvature, particularly 
where smooth contours for high speed 
are essential. Another apparent draw- 
back was the possibility that this large 
thickness might give the section a low 
critical Mach number. 

Our company had had experience, 
however, with both these problems as 
applied to somewhat similar enlarged 
fillets on the XP-G7 airplane designed 
and built for the AAF. In that case 


the enlarged fuselage fillets had been 
used to provide space for fuel anil 
ammunition, which should he located 
near ihe center of gravity. l.arge na- 
celle fillets also employed on Ihnl plane 
had provided space for engine cooling 
ducts, oil coolers, and intercoolers. Dur- 
ing the development of these fillets and 
the leading edge inlets employed with 

achieving good ram recovery, interfer- 
ence drag, lift dislTibulion. and critical 
Macb number. Experience was also 
gained in design and construction of 
such fillets without undue additional 

This expedient of enlarging the wing 
adjacent to the fuselage or nacelle has 
now been employed on several Mc- 
Donnell planes. The impression has 
even arisen that our company prefers 
these “McDonnell flying fillets” in the 
same way that Packard prefers its 
distinctive radiator shape. Actually, 
large fillets have not been used either 
as a trademark, or in any belief that 
every plane would be a better craft if 
so equipped. 

A considerable amount of tunnel 
testing has now been done on a number 
of models with and without wing fillets, 
and the general conclusion is drawn 
that where space is needed near the 
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center of gravity for such things as 
fuel, ammunition, engines, and related 
components, or for landing gear re- 
traction, this space can often (not al- 
ways by any means) be designed for 
less drag and less weight by using an 
enlarged fillet than by the alternative 
means of enlarging the fuselage or 
thickening the wing enough to provide 
the equivalent space. This is often 
true even at very high Mach numbers 
if there is a duct inlet at the leading 
edge and air is entering this inlet at 
the proper velocity ratio. 

The first fillet and air inlet looked 
abont like Fig. 2. The airfoil con- 
tours were laycd out so that maximum 
thickness — located at 45% chord on 66 
series laminar flow airfoils — swept aft 
from the fuselage outward to the wing 
fold point. (This was done less to im- 
prove compressibility conditions than 
to provide space for structure and en- 
gine accessories where it was most 
needed, but it is believed to be benefi- 
cial.) The contours near the leading 
edge were originally based upon a 
series of NACA-developed airfoils with 
leading edge air inlets. 

Wind tunnel tests were conducted 
at 1/5 scale and particular attention 
was paid to conditions in and around 
the duct inlets. One of the basic re- 
quirements set by the engine manufac- 
turer was that the distribution of 
velocity head around the periphery of 
the inlet to the first compressor stage 
should not vary by more than plus or 
minus 5%. It was found in the tunnel 
that this requirement could not be met 
with the original inlet shape bcause 
of a severe lateral flow which devel- 
oped due to the plan-view angularity 
of the upper and lower lips. 

Three other shapes were then tried, 
and one was further developed, in a 
series of tests at NACA laboratories, 
into the present shape as illustrated in 
Fig. 3. This inlet is So shaped that 
there is no local separation at any 
velocity ratio normally encountered. 
The inlet and duet together provide a 
ram recovery in excess of 99% so that 
both inlet and outlet losses are effec- 
tively eliminated with this installation. 

There are several incidental advan- 
tages in employing large wing fillets. 
One is that the additional depth at the 
point of maximum wing bending (as 
illustrated by Fig. 4) materially im- 
proves wing rigidity. A comparison 
between the Phantom wing and an 
equivalent wing with straight taper 
indicates that the tip deflection due to 
a given load is reduced to less than 
half, and that the flutter frequencies 
are improved accordingly. Another in- 
cidental adv: stage is the • additional 
depth which is provided locally for 


housing landing gear. This may prove 
to be a very real advantage for planes 

• Aerodynamically the large fillets 
have proved to be fully satisfactory. 
Fig. 5 gives a typical lift curve at 
model scale with stall patterns shown 
by tufts. The first stalling occurs at 
the trailing edge outboard of the en- 
gines and progresses from this point 
gradually forward, outboard, and in- 
board. The area over the engines and 
the area ahead of the ailerons do not 
stall until well past the lift curve peak. 

Critical speed over the fillet is found 
to be better than over the remainder 
of the wing. Fig. 6 gives the variation 
of critical Mach number along the span, 
as revealed by high-speed wind tunnel 
tests conducted by NACA. Test results 
agree with predictions (based on two- 
dimensional data for corresponding 
thicknesses) almost exactly throughout 
the portion of the wing outboard of 
the fillets. 

It will be seen that in the filleted 
area the critical Mach number is ap- 
preciably better than for the basic 
wing. This may be accounted for 
partly by the fact that air is taken in 
at the leading edge, thus effectively 
splitting the one thick wing into two 
aerodynamically thin ones, and partly 
by the fact that there is an effective 
sweepback in this area due to the curv- 
ature of the maximum thickness line 
in plain view. Fact that this portion 
has a very low aspect ratio effectively 
allowing three dimensional airflow, 
may also be helpful in this respect 

An unexpected advantage arose from 
the fact that the exhaust outlets were 
located near the wing trailing edge 
rather than at the rear end of the 



fuselage (as shown in Fig. 7). Flight 
tests revealed that stalling speed was 
improved by approximately 5 knots 
when full power was applied. This 
is an important improvement in per- 
formance during takeoff, either from a 
carrier or from land. It is also advan- 
tageous for « carrier based plane dur- 
ing a landing, in that the aircraft tends 
to settle to the deck more securely when 
the throttle is cut. 

This condition is apparently ex- 
plained by jet-induced acceleration of 
the airflow over the inner portion of 
the wing, even though this area is un- 
stalled with power off. It is understood 
that a similar condition exists in the 
case of the Me-262 (See Oct. and Nov. 
1945 Aviation), in which the jet out- 
let is also located near the wing trail- 
ing edge. 

Power Plant Installation 

Engines were located as close to the 
fuselage as was thought to be safe with- 
out permitting the jet to contact the 
fuselage skin. Fig. 8 illustrates the 
temperature and velocity fields behind 
the engine. Although these fields were 
not known at the time and had to be 
estimated, no heating of the fuselage or 
other deleterious effects have been ob- 
served. It is now believed that the 
engines might have been safely placed 
even a little farther inboard. 

The thrustline is so close to the cen- 
terline of the airplane that stopping 
one engine in flight requires but a very 
small rudder tab adjustment. The yaw- 
ing moment is so small, in fact, that 
the first plane, after a number of pre- 
liminary tests, made its initial hop 
(rising a shortway off the ground) 
before the second engine had been in- 
stalled. This may well be the first time 
that a multi-engine airplane has actu- 
ally got off the ground with only one 
engine. Twin-engine aircraft are gen- 
erally not controllable on one engine 
near the stalling speed and few, if any, 
can take off on one engine. 

Vertically the engines were located 
somewhat above the original wing 
chord plane — for two reasons. First, 
this made it possible to use a shorter 
main landing gear; and, second, it 
made it possible to keep the lower 
surface of the wing straight in the 
region of the landing flap and thus con- 
siderably simplify the flap structure. 
Longitudinally the engines were placed 
as far forward as the wing beams 
would permit. This was done for the 
purposes of balance even though it 
required that 19 in. extensions would 
be added to engine tail pipes. 

Figs. 9 and 10, illustrating the 
power plant installation, show its un- 
usual simplicity. The engines are sup- 
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ported by the wing structure behind 
the rear beam through four links (as 
illustrated by Fig. 11). The links are 
placed at such an angle.that wing de- 
flection cannot carry into the engine 
itself. When the wing bends due to 
up load, the upper beam cap is in com- 
pression, and hence the upper beam 
cap is in compression, and hence the 
upper link attachments move closer to- 
gether, tending to displace the engine 
upward. At the same time the lower 
beam cap is in tension and the lower 
link attachments separate, also tending 
to displace the engine upward. Thus, 
wing bending merely moves the engines 
vertically by a slight amount. 

The links are designed to resist 
longitudinal loads and thus take mo- 
ments about the vertical and lateral 
axes. Such moments are of consider- 
able magnitude, due largely to gyro- 
scopic effects. In the production ver- 
sion, the engines are removed by 
unbolting the lower member of the rear 
wing beam and dropping the engine 
vertically onto a bomb dolly adapted 
to the purpose. 

A shutoff butterfly valve is provided 
in the inlet duct, as illustrated in Fig. 
10. This valve is normally open. It 
is closed when one engine is shut off 
for cruising to reduce drag otherwise 
involved in windmilling the inopera- 
tive engine. The drag reduction is suffi- 
ciently pronounced so that in flight 
the pilot can see the airspeed indica- 
tion increase or decrease as this valve 
is closed or opened. It is necessary to 
provide against closing this valve when 
the engine is rotating at high speed, 
since this would result in blade stalling 
and would probably damage the com- 

It was expected that it would be 
difficult to cool the engine compart- 
ment, hut no trouble materialized from 
this source. As part of the develop- 
ment of the duct inlet to give a uni- 
form velocity head, it had been thought 
best to provide a boundary layer by- 
pass along the inboard edge of the 
inlet to drain off low speed air adja- 
cent to the fuselage. This air was 
merely led into the engine accessory 
compartment and proved to be ade- 
quate for cooling. The cooling air was 
exhausted through the clearance space 
around the engine tailpipe. 

On the ground, the direction of flow 
is reversed since there is then no 
dynamic pressure at the boundary layer 
inlet, but there is, instead, an adequate 
negative static pressure due to the in- 
duction of engine air. It might be ex- 
pected that this reverse flow on the 
ground would tend to heat the acces- 
sory compartment rather than cool it, 
since the air is being drawn past the 


hot tailpipe first. It is found, how- 
ever, that the air thus brought in re- 
mains sufficiently cool for the purpose. 

The problem of fire prevention was 
given particular consideration by the 
Bureau of Aeronautics and the manu- 
facturer. In the accessory compart- 
ment between front and rear wing 
beams there are a number of lines 
carrying fuel at an unusually high 
pressure, so that a leak would supply 
fuel at a rapid rate. Condition in 
the compartment behind the rear spark, 
where the engine combustion chamber, 
turbine, and tailpipe are located, is 
such that a bullet hole or other leak 
would almost certainly ignite anything 
inflammable, because the pressure in- 
side the engine is greater than the 
pressure outside. 

Problem was therefore primarily one 
of keeping any source of ignition out 
of the forward compartment and keep- 
ing anything inflammable out of the 
rear compartment. The only sources 
of ignition in the forward compartment 
were various electrical accessories, and 
it was necessary to make sure that fire 
could not be started by means of an 
electric spark. As regards the rear 
compartment, the problem in flight 
differs from the problem when stand- 
ing on the ground. 

In flight a fuel or oil leak could 
cause an inflammable mixture in the 
rear compartment, but this wouldn’t 
produce a fire unless there was also a 
puncture or leak in the engine. Sneh a 
simultaneous occurrence, together with 
a mixture neither too lean nor too rich 
to ignite, is rather remote. If such a 
fire did get started, it could readily 
be stopped by shutting off fuel to that 


On the ground the fact that the cool- 
ing air flows forward can be expected 
to keep fuel or oil from coming into 
contact with hot gases which might be 
leaking from the rear of the engine. 
It is felt that this installation should 
present less fire hazard than the aver- 
age conventional power plant, because 
the area of portions of the power 
plant vulnerable to gunfire is consid- 
erably less and because the plane can 
be flora, if necessary, on one engine 
with the other shut off. aircraft built 
so far have been equipped with fire 
warning indicators, a CO’ fire extin- 
guisher system, and with stainless steel 
firewalls lining the rear compartment — 
although no occasion has arisen when 
these have been needed. 

Other Design Features 

A tricycle landing gear was clearly 
indicated, in spite of the fact that its 
weight is generally greater and that 
there had been little experience with 
this type for carrier operation. Pref- 
erence for the tricycle undercarriage 
'vns based on the following reasoning: 

1. It was not known how much the 
hot jet might damage wooden carrier 
decks if allowed to impinge directly 
on the planking during warmup. In 
view of this factor, and also in con- 
sideration of the standpoint of the 
deck crew, it seemed better to have 
the engines parallel with the deck when 
the airplane was at rest. 

2. For deck landings, clearance was 
needed between the trailing edge of the 
fully deflected wing flaps and the ar- 
resting wires when the plane comes in 
with the tail well down. In the case of a 
conventional landing gear, where the 
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main wheels are placed ahead of the 
C. G., an appreciably longer gear 
would have been needed to insure this 
clearance. The extra weight of the 
longer main gear would have counter- 
acted any savings in the use of a tail 
wheel. Since there is no propeller clear- 
ance problem, it was found that both 
the nose and main gear shock ab- 
sorbers could be made quite short. 
Struts of such length were needed any- 
way lo provide adequate energy ab- 
sorption for smooth carrier landings. 

3. It was felt that the characteristics 
of a tricycle gear (the nose tending to 
drop instead of the tail upon first con- 
tact with the deck) would be particu- 
larly beneficial in carrier operation. 
Aerodynamic bounce with conventional 
gears has caused many planes to miss 
the arresting wires entirely. This, of 
course, is highly undesirable, and this 
consideration alone should be sufficient 
to dictate tricycle gears for carrier air- 

Since the engines are necessarily lo- 
cated behind the e.g., the designers of 
all the jet airplanes have been con- 
fronted with the problem of keeping 
c.g. far enough forward, and all such 
aircraft have an unusually long fuse- 
lage nose in consequence. Such a long 
nose is objectionable from the stand- 
point' of drag and longitudinal and di- 
rectional stability, but it does have com- 
pensating advantages. One is that it 
makes it possible to place the pilot 
ahead of the wing leading edge, where 


his field of vision is excellent. Another 
is that it provides a place to put the 
guns where the barrels are close to the 
pilot’s line of sight. The combination 
of such a cockpit and gun installation 
made possible with this engine arrange- 
ment is thus very nearly ideal from the 
viewpoint of the combat pilot. 

Unusually good accessibility from 
the ground to the cockpit and to the 
guns is also permitted with this ar- 
rangement. Fig. 12 is a drawing of the 
gun installation with one of the two 
access doors open. A man standing di- 
rectly on the ground can service, bore- 
sight the guns, and replace ammunition 
with a minimum of effort and time. At 
the same time, similar access is pro- 
vided to radio, battery, and other 
equipment, through these same doors. 

Fig. 13 illustrates how the com- 
ponents of the Phantom are broken 
down for production and replacement. 
This is a conventional breakdown, ex- 
cept that the fuselage is divided basi- 
cally into three subassemblies — for- 
ward, center, and rear. The center 
portion is integral with, and is built 
as part of, the wing center section, so 
that the front and rear wing beams 
may carry across the fuselage without 
interruption at hinge joints. This re- 
sults in a worthwhile weight saving 
and a considerably simplified wing 
structure. 

The U. S. Navy has demonstrated 
with the Phantom that a jet plane 
can perform not only at high speeds, 


where the advantages of jet power are 
most pronounced, but can also perform 
well at the low speeds required for 
carrier operation. The Phantom is be- 
lieved to represent the first step in a 
new series of naval aircraft to be pow- 
ered with turbine engines and to have 
performance which will surpass our 
most optimistic predictions of a few 
years ago. 

Tactically-useful jet planes have al- 
ready demonstrated maximum speeds 
far beyond the ability of planes hav- 
ing piston engines. Much larger and 
more efficient turbine engines for both 
jet drive and propeller drive are under 
way in the United States and abroad. 
Unlike piston engines, there is no ob- 
vious upper limit to the size or output 
of the turbine engines which it will 
be possible to develop. 

In the aerodynamic design of planes, 
means are being found for breaking 
through the barrier imposed by the 
characteristics of air near the speed of 
sound. We even look forward to tacti- 
cal airplanes which will fly faster than 
sound. Whether the fighter aircraft 
of the future turn out to be flown with 
or without human pilots, it seems evi- 
dent that as long as there is any risk 
of attack by hostile aircraft there will 
be need for fighters having the maxi- 
mum practicable performance. With 
the help of turbine engines, fighters 
with ever increasing performance are 
not only possible but will undoubt- 
edly he developed. 
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PLANT PRACTICE HIGH LIGHTS 


SET-BACK FORMULA 
12T72RJ (tan No B .g.‘ S.B 





Thus: 2M75 *3125-1.1 574752 ■ 4.8425248 d eva! oped length 


Set-Back Formula 
Gives Precise Results 

• Submitted by Leo R. Cole, this set-back for- 
mula enables precision computation to millionth 
of an inch. It has been used by him success- 
fully in his work as sheet metal brake operator 
at McDonnell Aircraft Corp. 


Simple Operation Plus Safety 
Featured in New Crimping Tool 

• This ingenious device for crimping sheet metal up to 
16-gage at bench or at installation, was perfected by Frank 
Lucarelli, Martin tool designer. 

Most of previous methods required a tool looking some- 
what like an oversize pliers which was literally pulled around 
edge of metal; and with no stationary guide, this did not 
always give satisfactory crimp. Also, procedure was danger- 
ous, since tool could slip off with pulling force required and 
cut operator's arm. This hazard is entirely eliminated in 

The gadget will work equally well on straight-edged metal, 
sheets or pieces curved to any shape, or on inside of blanked- 

Device consists of two round dies — one with projecting 
edge, other rounded to fit — held together by spring tension 
and an adjustable screw for fitting to various metal thick- 

Crank action pulls metal sheet between dies. Held firmly 
against guide, edge of metal is crimped to desired shape. 
Little effort is required, and time saved is at least half com- 
pared with usual hand tool for similar operation. 

For bench work, tool may be clamped in a vise. And by 



substituting a wheel for handle ( with little sacrifice in lever- 
age), device also can be used on piece requiring crimping 
after it has been installed in craft, or a new crimp can be 
made on part without resorting to complete removal. 

Rachet wheels may be installed so that there is no slipping, 
because, being small, and handling only thinner sheets of 
metal, gears will not unmesh sufficiently to become separated. 
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Compounding Aircraft Engines 


By W. O. MECKLEY, Aviation Dir., and L. J. FISCHER, Aircraft Gas Turbine Div.. 
General Electric Co. 


A thought-provoking analysis of possibilities of increasing recipro- 
cating engine powers and efficiencies — which indicates "up-and- 
down" engines shouldn't all be relegated to the boneyard. 


T his article will discuss some 
new possibilities of what a great 
many people nowadays are call- 
ing “those old fashioned up and down” 
reciprocating piston engines — those en- 
gines that have been and still are per- 
forming so efficiently and reliably on 
our military and commercial airplanes 
and which have been relegated by many 
to the graveyard in favor of the new 
forms of gas turbine types of power 

Important and extensive improve- 
ments in performance and utility will 
still be made with the piston engine 
by the addition of gas turbine elements 
that will keep this type of engine defi- 



nitely in the running with its aircraft 
gas turbine competitor. 

Compounding an exhaust gas turbine 
with a reciprocating piston engine has 


long presented intriguing possibilities. 
Just recently, development in this type 
of power plant has reached the stage 
where test data of various combina- 
tions of turbine and piston engines 
have been made available to cheek 
theoretical studies and to give assur- 
ance to the potentialities of compound- 
ing the piston engine. The general 
curves presented here have been pre- 
pared from analytical studies, but the 
relative magnitudes have been verified 
by test stand data. 

In compounding, the piston engine 
may be thought of as being a topping 
unit for a gas turbine. To explain this 
simply, refer to Fig. 1 showing the 
fa mili ar pressure-volume diagram. The 
engine acting through its compression, 
explosion, expansion cycle (a, b, and c) 
utilizes effectively its characteristic 
high-pressure, high-temperature opera- 
tion, and expands exhaust gas to tem- 
peratures and pressures for which the 
turbine is well suited. The turbine in 
turn expands these exhaust gases from 
<1 to e, utilizing energy otherwise 
wasted. 

Utilizing the Power 

This power available in the exhaust 
gases can be used through the turbine 
to drive electrical accessories, cabin 
superchargers or superchargers for the 
engine, as is done in the case of the 
turbosupercharger. The simplest and 
most direct way to utilize most com- 
pletely this turbine power is to return 
it to the engine crankshaft. It is 
around this simple arrangement 
(shown in Fig. 2) that interest is cen- 
tered now, and which will be covered 
here. 

Three obstacles have prevented 
earlier use of this engine-turbine prin- 
ciple. First, effective compounding re- 
quires the use of engine pressures 
higher than have been thought prac- 
tical by engine manufacturers. The 
continually increasing available horse- 
power with increasing engine back 
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pressures can be seen by referring to 
Fig. 3. Adequate engine pressures have 
been approached in airplanes recently 
where turbosuperchargers have been 
used for high altitude operation; these 
lead the way for still higher pressures 
without fear of terrific development 
programs to keep engines running at 
these high back pressures. 

Fig. 4 shows the trend in engine ex- 
haust pressures over a period of years 
as encountered in military applications. 
It is expected that because of the real 
advantage in going to higher pressures 
with the addition of a compounding 
turbine that this trend will continue 
upward. Secondly, close coupling of 
the turbine to the engine results in 
hotter operating temperatures than the 
turbosupercharger has had to with- 
stand, and materials which would with- 
stand these temperatures have only 
recently become available. The most 
critical parts of the turbine, insofar 
as temperature and life are concerned, 
are the turbine wheel and turbine 
buckets. 

Fig. 5 illustrates the relative im- 
provements made in the life of the 
materials suitable for these parts over 
the past years. This curve was plotted 
for a constant exhaust gas temperature, 
but it is reasonable to assume that the 
improved materials will enable com- 
pounding turbine designs to operate at 
higher temperatures with satisfactory 
life. Finally, some added weight and 
complication results fom the fact that 
exhaust manifolds must be made 
stronger and tighter to hold exhaust 
gas leakage to a minimum at the higher 
pressures. 

As noted from Fig. 3, increasing en- 
gine back pressure increases the availa- 
ble power in the exhaust gases. How- 
ever, the bare engine power output 
tends to decrease with increasing back 
pressure. This power loss is small 
within a fairly wide range but increases 



rapidly at the higher pressures. This 
may be explained by considering that 
when the engine finishes the end of its 
expansion stroke the pressure in the 
cylinder is about 200-in. mercury abso- 
lute. The pressure ratio across the en- 
gine exhaust valve when it is opened, 
considering expansion to about 40-50 
in. mercury absolute turbine inlet 
pressure, is consequently 4-5 to 1, well 
over the critical pressure ratio. The 
pressure downstream of the valve, 
therefore, has no effect on the rate of 
flow through the exhaust valve. 

While slowing down this initial head 
of 200-in. mercury, the engine crank- 
shaft is in the region of bottom dead 
center, and before the engine begins to 
expend work in pumping out the ex- 
haust gases, more than 70% of the 
gases have escaped through the valve. 
The engine, therefore, pumps out one- 
quarter of the total flow utilized by the 
turbine, while three-quarters of the 
turbine flow is obtained at no cost in 
crankshaft power during the exhaust 
blow-down period. This fraction 
changes when back pressures increase 
closer to the critical pressure ratio 
across the exhaust valve and, therefore, 
more engine shaft power is used in 


supplying the turbine exhaust gas flow. 

The neb result is that up to optimum 
pressures the turbine has available a 
gas power that is four or five times as 
great as the crankshaft power taken to 
furnish the higher back pressures. 
With only 60 to 65% turbine efficiencies 
the turbine will recover two or three 
times the crankshaft power expended. 
With the higher turbine shaft efficien- 
cies that now seem practical, this mar- 
gin becomes even greater. 

The turbine power returned to the 
engine in any installation can be in- 
creased by making the turbine nozzle 
area smaller. A decrease in this area 
causes an increase in the engine back 
pressure and thus some decrease in 
engine power as explained above. The 
turbine area is designed to give an 
optimum back pressure on the engine 
at which the sum of the turbine and 
engine power is a maximum or the en- 
gine specific fuel consumption is a 
minimum. 

Fig. 6 shows the net horsepower, 
engine power, turbine power, and the 
required supercharger power of a typi- 
cal compound engine plotted against 
the ratio of engine exhaust pressure to 
the inlet manifold pressure. This shows 
the balance of turbine power increase 
against brake engine power loss and il- 
lustrates the optimum back pressure in 
this case to be about 0.80. Considera- 
tion of valve overlap, spark setting, 
and cooling characteristics tends to 
shift this optimum point slightly, but 
detailed considerations of their effects 
will not be treated here. 

The back pressure to inlet manifold 
pressure ratio for minimum specific 
fuel consumption is somewhat higher 
than that for maximum total shaft 
power output, and from Fig. 7 this 
optimum is seen to be about 1.0. This 
means that it pays for best cruising 
power fuel economy to operate with 
higher relative engine back pressures. 
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Fig. 7 brings ont an important char- 
acteristic of the compound engine 
which makes it different from the con- 
ventional reciprocating engine. This 
difference is seen in the location of 
minimum specific fuel consumption on 
the engine operating curve in the corn 1 
pound engine at the high end of the 
engine cruising power range (or at 
high engine speeds) instead of at the 
low end as in the conventional engine. 
Formerly, engine friction was the de- 
termining factor in locating the mini- 
mum specific fuel consumption point, 
but in the compound engine the tur- 
bine which favors high power and high 
engine speed is of greater influence in 
determining optimum operation than 
engine friction. This factor makes it 
unprofitable to operate the engine much 
below maximum cruising power, which 
helps propeller performance by en- 
abling operation of the propeller at a 
peak efficiency, coinciding with the en- 




gine’s lowest specific fuel consumption. 
This is not the case on a conventional 
hngine where the propeller speed has 
to be reduced markedly from its opti- 
mum to coincide with engine friction. 
In this respect the compound engine 
very closely resembles the propeller 
drive gas turbine. 

The effect of altitude operation on 
compound engine performance is ex- 
tremely favorable. Fig. 8 shows what 
may be expected with a compound en- 
gine equipped with suitable super- 
chargers to hold basic engine ratings 
constant to 30,000 ft. The gas tur- 
bine cycle uses pressure ratio from 
turbine inlet to discharge with a 
profit, as seen in Fig. 9. The continual 
decrease in altitude pressure increases 
the turbine pressure ratio, and thus in- 
creases the turbine power returned to 


the engine crankshaft and improves the 
specific fuel consumption. 

Fig. 10 compares the specific thrust 
in the ratio of lb. thrust/lb. engine wt. 
of the conventional engine and com- 
pound engine. The marked improve- 
ment in the compound engine is self 
evident. Specific thrust is an important 
evaluation of takeoff and climb per- 
formance, and it cannot be neglected 
when overall airplane performance is 
considered. 

In summary, it is believed by the 
authors that the reciprocating aircraft 
engine is on the threshold of an im- 
portant new development — a develop- 
ment which will provide enough mar- 
gin in performance to keep the pure 
gas turbine from completely capturing 
the engine aircraft propulsion field, 
and which will supplant the aircraft 
gas turbine in certain types of aircraft. 

The general data presented here rep- 
resents what is obtainable with equip- 
ment and experience available. It 
should be emphasized that this picture 
is by no means the ultimate to which 
the compound engine can progress. It 
is more nearly true that reciprocating 
engine practice has just recently 
reached a pressure level that enables 
compounding to become practicable. 
As manifold and peak cylinder pres- 
sures continue to rise, compounding 
will magnify at a greater rate the gains 
in thermal efficiency and specific thrust 
that the bare engine experiences. 
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Design Details 

Of Bristol Theseus Turboprop 



Use of heat exchanger — said to be first in the aircraft field — brings 
fuel consumption comparable to reciprocating engines in gas tur- 
bine unit created specifically for medium-speed long-range trans- 
ports. 


D eveloped especially for long- 
range transport craft of 300- 
400-mph. speeds, the Bristol 
Theseus 1 turboprop is a combination 
nine-stage axial and single-stage cen- 
trifugal compressor unit, said to be the 
first aircraft application utilizing a 
heat exchanger. 

The design target was a unit which 
would give fuel consumption compara- 
ble to that of a piston engine at 300 
mpb. at 20,000 ft., but one in which 
stresses had been kept low enough to 
insure long service between overhauls. 

Briefly, the airflow is as follows: 
First through the axial compressor and 


then through the centrifugal unit — re- 
sulting in overall compression ratio of 
about 5:1 at 20,000 ft. — then through 
the heat exchanger, in which tempera- 
tures are raised by exhaust gases; 
through the combustion chambers to a 
two-stage turbine driving the compres- 
sor; through an independently mounted 
single-stage turbine driving the propel- 
ler; and finally through the hot side of 
the heat exchanger to the exhaust 
nozzle. 

Approximately 80% of the available 
power is used to drive the propeller at 
300 mph. “Speeds of the two turbines," 
according to the manufacturer, “are 


maintained at a constant ratio by 
means of an ingenious mechanism 
which controls the pitch of the propel- 
ler blades.” 

Two prime reasons dictated use of 
both axial and centrifugal compres- 
sors : First, the centrifugal unit is an 
efficient means of getting the air from 
the small diameter of the axial unit to 
the diameter necessary for the heat ex- 
changer; second, the producers feel 
that “although the axial compressor 
can be made to operate more efficiently 
at higher compression ratios than the 
centrifugal type, the latter has a wider 
operating range.” 

Air enters the unit through an an- 
nular intake just behind the propeller. 
The intake casing is an aluminum al- 
loy casting having inner and outer 
shells connected by eight hollow vanes. 
The inner shell contains propeller re- 
duction gear and accessory drive cas- 
ing. with drive shafts extending later- 
ally to the starter motor (mounted 
outside the outer shell) and downward 
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to the oil pump and sump, also mounted 
on the outer shell. 

cast in halves bolted axially and sup- 
porting the intake easing through bolts 
in flanges. The axial section, and part 
of the centrifugal section, of the com- 
pressor casing is double skinned to re- 
lieve the portions of the compressor 
carrying stator blades from propeller 
load stresses. The aft portion of the 
compressor casing forms the front face 
of the centrifugal impeller chamber 
and, with the delivery manifold and 
rear casing, forms the centrifugal stage. 

The aluminum forging axial com- 
pressor is drum construction, made up 
of three identical sections to simplify 
production and assembly. It is bolted 
to two conical steel shafts, the front 
one being carried by a roller bearing, 
the rear by a ball bearing which also 
supports the compressor turbine. Each 
compressor stage has 69 blades, made 
of aluminum stampings attached to the 
rotor drum by axial serrated slots. The 
centrifugal compressor is machined 
from a solid aluminum forging bolted 
to the axial rotor drum. It has 23 
straight radial vanes, and is double 
shrouded. 

At full throttle the compressor runs 
at 8,200 rpm., delivering 30 lb./sec. 
air at static sea level conditions, and 
requiring approximately 3,500 hp. 

The delivery manifold is a one-piece 
magnesium casting in which the com- 
pressed air is sent to the two-piece mag- 
nesium casting diffuser vane ring, 
which passes the air to the cold side 


of the heat exchanger through eight 
transfer pipes spaced around the en- 
gine between combustion chambers. 

Of matrix construction, the heat ex- 
changer consists of hundreds of 
straight tubes set axially to offer the 
least resistance to passage of the hot 
gases. These tnbes are arranged in 16 
sets— 8 outlet and 8 inlet, each group 
being separated by headers. Going 
through the exchanger the air is first 
headed radially inward, then reversed 
to the outlet headers. 

Weight of the heat exchangers is 



Compressor cosing is buiH in halves which 
boll together longitudinally. Note how down- 
stream end Hares out to form front face of 



stage nozzl s through a tangential de- 
livery manifold to the two-stage com- 
pressor and accessory turbine. The 
compressor turbine has a single wheel, 
the two sets of blades being mounted on 
a rim shoulder by Christmas tree ser- 
rated slots. The turbine disk is of 
forged heat-resistant steel with an in- 
tegrally-forged hollow hub which is 
splined to transmit power to the com- 
pressor shaft. Blades are forged from 
precision castings. 

From the compressor turbine, the 
hot gases go through a third row of 
stator blades — also forged from pre- 
cision castings — to the single-stage pro- 
peller-driving turbine, which has a 
maximum speed of 9,000 rpm. The disk 
is a Stayblade forging with an inte- 
grally-forged stub shaft going to the 
rear bearing. The propeller drive shaft 


given as approximately 500 lb. The 
unit “requires some several hours flying 
in order to save its own weight in fuel, 
and this factor makes the heat ex- 
changer version of the Theseus essen- 
tially a long-range power plant,” ac- 
cording to Bristol reports. “This does 
not mean, however, that it cannot also 
be used on shorter journeys, since the 
heat exchanger can be omitted, result- 
ing in a power plant having a slightly 
increased fuel consumption but with a 
considerably decreased weight. The 
fuel consumption even without the heat 
exchanger is very much less than that 
of contemporary jet engines and still of 
the same order as for reciprocating en- 
gines of similar power.” 

Sheet metal combustion chambers 
are of standard design, and provision 
is made for entry of cooling air to keep 
temperatures down. 

From the combustion chambers the 
hot gases are delivered to the 48 lirst- 
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bolts directly to the front face of the 
disk, and extends upstream through the 
compressor turbine and inside the com- 
pressor drum to the 8.4:1 epicyelic re- 
duction gear. 

The turbine casing is made up of 
three castings, the third stage casing 
also providing support for the propel- 
ler turbine's rear bearing through eight 
radial vanes similar to that in the in- 
take casing. 

The Theseus has six main bearings: 
Two carrying the compressor assembly; 
two for the propeller shaft; and two 
for the propeller turbine and its drive 
shaft. The rear compressor and rear 
turbine bearings are single-row ball 
units which also absorb thrust. The 
rear compressor bearing also absorbs 
some thrust, but not a great deal since 
the compressor and turbine thrusts are 
balanced as closely ns possible. 


Specifications 


Length 106 in. 

Diameter 48 in. 

Dry wt 2,130 lb. 

Propeller speed (max. power) 

1,070 rpm. 

Power : Static, sea level 

1,950 bhp. + 500 lb. jet thrust 
300 mph., sea level. . .2,300 equiv. bhp.* 
300 mph., 20,000 ft. . .1,500 equiv. bhp. 
Fuel cons., max. power, SL 

0.57 lb./equiv. bhp./hr. 
max power, 300 mph., 20,000 ft. 

0.50 lb./equiv. bhp./hr. 



altitude under ICAN conditions. ' P P ' P ' d p 
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CARVING COSTS 
IN HYDRAULICS PRODUCTION 


How Electrol went back to basic design for simplified manufac- 
turing and maintenance— and countered the trend of rising costs. 



Fred Mall, assembly department foreman, Js 


E ~.b Mark Twain's famous re- 
mark about the weather, every- 
body talks about the need for 
design and production engineers work- 
ing together, but nobody seems to do 
anything about it. 

In the case of Electrol hydraulic 
units being built for Republic’s Sea- 
bee, however, something has been done. 
Result: Completely new units which, 
in some cases, cost only 25% as much 
as they would have by following con- 
ventional practices. The savings accru- 
ing to the ultimate consumer do not 
necessarily end with initial cost, though 
— for ease of service and maintenance 
have been as important design con- 
siderations as have production costs. 


This philosophy of having design 
and production work closely together 
starts right with the plant layout — 
the experimental shop is adjacent to 
the engineering department. And the 
design engineer follows each of his new 
designs through every step of fabri- 
cation, working right with the produc- 
tion department. Once a unit has 
“gone through the mill” and is in pro- 
duction, a sample goes on the shelf 
alongside the designer's handbooks to 
serve as a constant reminder when he 
starts work on a similar project. 

A further step — and a highly im- 
portant one — is the use wherever pos- 
sible of standard parts and stock 
sizes. For example in the Seabee land- 
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ing gear, flap, and tail wheel actuating 
cylinders, approximately 80% of the 
tubing used is of stock size. 

In every possible case, parts are de- 
signed for machining without the use 
of costly jigs and fixtures. When such 
fixtures are necessary, however, they 
are built in Electrol’s own shop. 

Assembly time on the Seabee units 
has been kept to a minimum by elim- 
ination of as many bolts as possible. 
In the landing gear, tail wheel, and 
flap actuating cylinders, for example, 
there are none; while the Powerpak— 
comprising reservoir, pump, and selec- 
tor valves — contains only three bolts 
in a total of 154 parts. 

Some of the results of designing- 
with-production are shown in the ac- 
companying table, which gives the time 
and operation on the various parts. 
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New Hydraulic Cylinders 
Meet Rigid Operational Needs 

By CAPT. H. J. MARX, USNR, Technical Ad viler. Mechanical Equipment Branch. BuAer. and 
J. J. MANCUSI, Praied Engineer, Hydra-Power Carp. 



Designed to afford top load-feel and emergency follow-up, these 
compounding cylinders — utilizing pilot's effort — are new answer to 
high-energy requirements for hydraulic operation of brakes and 
control surfaces. 


ith the advent of high land- 
ing speeds and heavy aircraft, 
braking energy requirements 
have been increased to a point where 
the straight master cylinder is inade- 
quate. It is impossible for pilot to ex- 
ert sufficient force on the brake pedals 
to deliver, through a simple master 
cylinder, enough power to the brake to 
effect a stop. 

There have been a few cases where 
pilots have demonstrated ability to ex- 
ert as much as 3S0 lb. on the pedal, 
but it is generally agreed that maxi- 
mum emergency effort requirement 
should not exceed 200 lb. An effort of 
about 60 lb., with good load feel, is 
desirable for normal operation. 

Thus, it becomes apparent that wider 
use of some form of power braking 
must be made. Factors to be considered 
in design of power brakes include, in 
order of importance: 

1. Ability to deliver and control re- 
quired energy. 

2. Load feel. 

3. Some form of follow-up in event 
of power failure. 

This last detail is handled in conven- 
tional power braking systems by inser- 
tion of an accumulator. Satisfaction of 
Item I is a matter of proper valving of 
fluid delivered by the pump, but pro- 
vision for load feel presents more of a 
problem. 

A new unit which handles this prob- 
lem very efficiently, making full use of 


pilot’s effort, is the power operated 
compounding brake master cylinder. 
Basic principle of compounding, as suc- 
cessfully used in the automotive in- 
dustry, was first conceived in 1938, and 
has had a sound development and 
thorough testing. Application in aero- 
nautics has been recognised, and has 
been considered acceptable for use in 
Naval aircraft. 

The unit, as distinguished from other 
power brake valves, is not- merely a 
valve, but is a master cylinder utilizing 

a secondary cylinder, within the pri- 
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mary piston, in which are generated 
high pressures required for brake actu- 
ation. Pressure developed in this sec- 
tion becomes a function of force ap- 
plied at the actuating shaft, and is 
translated against rear of the primary 
piston (relatively larger in area than 
that of secondary or booster piston) 
producing a higher force. Into the 
space afforded by forward movement 
of primary piston, is forced system 
hydraulic fluid. Thus, fluid entering 
the secondary cylinder, backed by reac- 
tion of pilot’s effort applied to booster 
piston, drives the primary piston 
against the head of fluid presented to 
the brake cavity. Energy boost then be- 
comes a matter of relativity of areas. 

Quite simply, the compounding brake 
master cylinder is a device which af- 
fords a mechanical advantage, as does 
the hydraulic press or lever. With a 
lever, travel of the low effort arm is 
such that product of its length and 
force applied will equal product of the 
length and output of the other arm. 
Then, using a bar so as to obtain an 
advantage of 2:1, end of the low effort 
arm travels twice the distance of the 
other end. 

For a compounding cylinder provid- 
ing the same advantage, this does not 
hold, since the actuating shaft, an- 
alagous to the low effort arm, moves 
approximately the same distance as the 
primary piston. Energy required to do 
the balance of work is drawn from the 
engine-driven pump. Thus, pilot actu- 
ally contributes half the effort and the 


hydraulic pump contributes the remain- 

In any compound master cylinder, 
pilot furnishes that part of the effort 
representing the low figure in the boost 
ratio of the cylinder. In the application 
cycle, pilot always shares directly in 
the work being done. Load feel is like- 
wise direct, and pedal travel is an im- 
mediate index of amount of fluid forced 
into the brake cavity. This feature 
serves to indicate brake wear, and is a 
factor in load feel sensation. Though 
it is unnecessary for pilot to know the 



degree of separation of braking mem- 
bers in the wheel, he does associate 
pedal travel with amount of brake ap- 
plication, and often considers it as 
much an indication of feel as resis- 

A compounding master cylinder 
functions as a brake with power off. 
It can be designed to satisfy, without 
power or accumulator, any braking re- 
quirement that could be handled by a 
direct action master cylinder, and, in 
power-on operation, to provide any 

Let us assume that a direct action 
cylinder were to be used on an airplane 
having these braking requirements : 

Displacement, 2.00 cu. in., max. 

Stroke, 1.00 in. 

Pressure, 300 psi. max. 

No consideration is given here for 
wear allowance, and, since the example 
is fashioned for convenience, we will 
say that mechanical advantage of the 
pedal linkage is 3 :1. Best straight mas- 
ter cylinder design could satisfy these 
needs, but effort required for normal 
brake operation would be fatiguing to 
pilot, for he would have to exert a 
force of about 200 lb. And control 
would be poor. 

For the conditions specified, a com- 
pounding master cylinder providing a 
3:1 boost will satisfy the requirements 
with an effort of less than 70 lb. — about 
1/3 that required with a direct action 
cylinder. Thus, pilot is afforded a 
sensitive, smooth-acting brake, demand- 
ing actuating forces he is easily capable 
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of initiating. He will have perfect 
load feel throughout the braking cycle 
and will experience no sensation of 
power kick-in, as is the case with 
ordinary power brakes. 

Also, the compound cylinder can de- 
liver any ultimate pressure and dis- 
placement available with a power 
brake valve, and deliver, without power 
or an accumulator, the braking energy 
afforded by a straight master cylinder. 
For a given accumulator capacity, 
however, the compound cylinder can be 
emergized a greater number of times 
than an ordinary power brake valve 
used in the same system, because pilot 
not only opens a valve but actually 
takes part in the satisfaction of the 
braking energy requirement. 

In Fig. 1, the compound cylinder is 
shown, schematically, in retracted 
(neutral) position. The sleeve type ex- 
haust valve is open, and the ball check 
metering valve is closed. It is to be 
noted that secondary piston is in no way 
mechanically joined to primary piston, 
in rear of which it operates. Travel of 
secondary piston is limited upwardly 
by the shoulder against which the ex- 
haust valve bears in retracted position, 
and downwardly by shoulder on the 
plunger displaced through it. The 
plunger, located within secondary cy- 
linder, rests on the bottom of this bore, 
providing a medium through which 
direct drive of the primary piston, by 
secondary piston and actuating shaft, 
can be accomplished. Thus, there can 
be relative movement between primary 
and secondary pistons (within limits 
described) and the two must move to- 
gether when either limit of travel of 
secondary piston is reached. 

Movement of actuating shaft (Fig. 
2) results at first (for very short dis- 


toii, and, since the exhaust valve closes 
(being carried to its seat by initial 
movement of secondary piston, then 
securely seated by pressure, the com- 
pounding effect starts. Since fluid 
behind primary piston no longer has 
egress to reservoir (because of exhaust 
valve closure), fluid displaced in mov- 
ing secondary piston the distance from 
point at which exhaust valve closes to 
point at which metering valve makes 
contact with plunger, acts against rear 
of primary piston. Because this pis- 
ton area is larger than effective area 
of secondary piston, and has translated 
against it the pressure generated by 
effort applied at the actuating shaft, 
the primary piston will move with the 
secondary piston, but only as far as 
the latter piston’s fluid displacement 
acting against this larger area will 
drive it. 

At this point in the cycle, continued 
effort at actuating shaft will cause 
plunger to urge ball check metering 
valve off its seat, so that further move- 
ment of secondary piston will allow 
system fluid into the chamber behind 
primary piston. Fluid entering through 
metering valve will cause reaction 
against effective area of secondary pis- 
ton, tending to force it upward and 
close the valve, so that force applied 
at actuating shaft divided by effective 
area of secondary piston becomes the 
pressure value existing in the chambers 
behind primary piston. Hence, ratio 
of effective area of primary piston to 
effective area of secondary piston de- 
termines amount of boost or percent- 
age of force that pilot must apply for 
any given output. 

Since system pressure is 1,500 psi., 
it is obvious that fluid can be forced 
into the chamber behind primary pis- 
ton so long as pressure reacting against 
booster piston does not exceed 1,500 
psi. Actually, this pressure does not 



exceed ultimate pressure required for 
braking, by more than the ratio of 
effective area behind primary piston 
to effective area of the piston face 
offering fluid to the brake. There 
exists, then, a high pressure differential 
to provide rapid transfer of replenish- 
ing fluid in event of quick brake appli- 
cation. Since fluid is transferred only 
as needed, and since compounding be- 
gins before actual opening of metering 
valve, this opening action — start of the 
true power cycle — is imperceptible to 

When actuating effort is removed 
from pedal, secondary piston is forced 
upward (Fig. 3), unseating the exhaust 
vnlve. Passage back to the reservoir 
for fluid behind primary piston is thus 
provided, and primary piston moves 
upward, urged to retracted position by 
the large spring. During initial rela- 
tive movement between primary and 
secondary pistons, the plunger moves 
away from the metering valve, which 
is seated by the spring above it. 

Power-off operation of the compound 
cylinder is comparatively simple. With 
accumulator installed, the cylinder 
would function in normal power-on 
manner. In this connection it is inter- 
esting to note that fluid drawn from 
the aircraft system is always less than 
the fluid displaced to the brake. A 2 :1 
boost cylinder will deliver 1 cu. in. of 
fluid for each .7 cu. in. drawn from 
main hydraulic system. These figures 
vary for each design, depending upon 
boost ratio and displacement. Fig. 4 
shows how direct drive is achieved for 
the compound cylinder without power. 

Comments of those who have used 
this type master cylinder in the field 
are uniformly good, and it has been 
favorably compared to an automobile 
brake in smoothness of action and feel. 
Designed for a specific braking require- 
ment the compound cylinder offers a 
wide selection of pedal forces and pro- 
vides dependable sensitive control. 
Feeling the load, and being able to de- 
liver required power without exhaust- 
ing effort, pilot can make smooth, fast 
stops, thus avoiding excessively long 
brake applications and minimizing 
brake wear. 

Reports from a field at which three 
planes equipped with power-operated 
compounding master cylinders were 
tested over a period of about a year, 
contained these statements: 

“All pilots are very enthusiastic over 
relative improvement of brake action 
with compounding master cylinders 
over brake cylinders now in use. They 
report a much better feel of the brake.” 

“Only maintenance required on these 
brakes during entire period was setting 
of brake clearance on routine checks. 
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Fewer settings were required than with 
cylinders previously used.” 

This same compounding principle 
has been applied in manufacture of a 
hydraulic control booster. In this de- 
vice the boost pressure is again de- 
livered to face of primary piston, but 
this element is integral with a thrust 
tube driving the cable or tube system 
for the particular control which is to 
receive the boost. Hydraulic power 
transmission and boost take place 
within the cylinder without interrup- 
tion of mechanical integrity of control 
system rigging. Therefore with power 
loss, the unit acts as a more mechanical 
link in the control system. 

The control booster operates under 
the same principles as does the power 
operated master cylinder, but instead 
of driving a head of fluid, the system 
pressure and pilot’s effort are directed 
to thrust tube linked to driven clevis. 


The unit is secured by brackets ac- 
commodating the flanges at the hous- 
ing end. It is unnecessary to bleed the 
booster after installation, since cycling 
a few times with power on serves to 
relieve it of air. Although this cylin- 
der may be used to boost any control 
surface, typical installation drawings 
are shown only for rudder and eleva- 
tor boost systems (Figs. 5 and 6). In 
the push-pull installation only half the 
devising is required, there being need 
for only one driven and one driving 
clevis. There is slight inherent back- 
lash in the cylinder — approximately 
ft in. in each direction — which does not 
affect rigging tension and is not per- 
ceptible in the controls. This free play 
is required for valve operation. 

Tie rods are used to hold the two 


booster piston faces in fixed relation- 
ship to each other. Thus, any move- 
ment at dther end of driving clevises 
attached to tie rod results in move- 
ment of both booster pistons — one 
being urged toward bottom of second- 
ary cylinder as other is brought away 
from it. Then, exhaust port on one 
side opens wider as exhaust valve on 
other side closes and metering valve on 
this latter side opens. 

These control boosters can be de- 
signed to provide any boost ratio de- 
sired. In event of power failure, boost 
is lost and the system reverts to 1:1 
ratio. Here again, both load feel and 
position follow-up are provided. 

The cylinder operates smoothly, 
evenly, and without chatter, regardless 
of manner of applying load — slowly 
or suddenly. It is a highly sensitive 
control, unaffected by surges in hy- 
draulic system power supply. 




AVIATION, November, 1946 


PRACTICAL ENGINEERING 


OF ROTARY WING AIRCRAFT 


PART V 

By JOHN E. MCDONALD, Engineering Staff, Aulogiro Company o I America 

In his initial contribution to this valuable series, Engineer McDon- 
ald begins his discussion of vibratory phenomena in rotorcraft. 
Presented here, is a brief history of manifestations of vibration, 
classification of the phenomena, and development of flapping equa- 
tions for a single rotor blade. 


T he modern rotary wing craft, 
with its multiple degrees of free- 
dom, is so dynamically complex 
a machine that a completely unified 
vibration analysis is impossible. For- 
tunately, many of its dynamical ele- 
ments are substantially isolated so that 
their individual treatment becomes a 
simple and fairly rigorous process. 

However, reasonable discretion in 
separation must be exercised when 
there exists appreciable “coupling” be- 
tween systems. For example, the very 
interesting phenomenon of “ground 
resonance” is an instance involving 
coupling between elements of the ro- 
tor, fuselage, and alighting gear. 
Analyses which over-simplify or treat 
with less than these three coupled ele- 
ments would fail to reveal the func- 
tional relationships of the phenomenon. 

The simple flapping hinge, as em- 
ployed by Cierva in the earliest auto- 
giros, introduced many interesting 
vibration phenomena associated with 
vertical “bouncing" and control azi- 
muth response. Problems posed by 
pui'e flapping action were ordinary, and 
little coupling tendency with other 
modes was apparent. 

In 1925, the drag hinge was adopted 
for the purpose of minimizing chord- 
wise blade stresses engendered by air 
drag and non-uniform flapping action. 
In addition to the ordinary problems 
associated with such an additional 
mode of freedom, there was found to 
exist strong coupling between the 
blades and elements of the fuselage 
and landing gear. A spectacular in- 


stance of such coupling became ap- 
parent when early machines were tax- 
ied over rough ground prior to 
takeoff, when rotor vibration often 
developed to a degree that suppression 
was essential before the machine be- 
came airborne. While dynamical origin 
of this so-called resonance vibration 
was not known at the time, an effective 
pilot technique had been developed for 
its control, with the result that a po- 
tentially vicious phenomenon, ground 
resonance, was treated merely as an 
odd characteristic of the new aircraft. 

During the early ’30s, an extensive 
series of tests was performed to de- 
termine influence of rotor design upon 
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Fig. ^Simplified diagram of flapping 


flight and ground vibration character- 
istics. As a result of these and sub- 
sequent experiments, the following 
criteria were established for the design 
and construction of rotor blades which 
would be generally free of bouncing 
or other undesirable characteristics: 

1. Flexibility in the flapping plane 
is desirable. The highly flexible blade, 
in large degree, minimizes non-uniform 
shear forces at the hub and so reduces 
bouncing tendency. 

2. Substantial coincidence of chord- 
wise C.G., C.P. of airfoil, and elastic 
centrum of blade at each element is 
advantageous as a minimum variation 
in torsional moment results. 

3. An airfoil having a fixed C.P. 
is highly desirable. In high speed 
flight such an airfoil reduces diving 
tendency. 

4. Blade loading should be as light 
as possible, consistent with obtaining 
the proper tip speed ratio for maxi- 

5. Slight washout of blades is desir- 
able a3 a means for minimizing bounc- 
ing and rotor “biting-in.” 

6. A thin airfoil is preferable, and 
the thickness ratio should reduce 
toward the tip. This is primarily a 
matter of efficiency attainment. 

7. Drag hinge offset should be such 
that blade pendular frequency is ap- 
proximately one-quarter rotor speed. 

Flopping of Single Blade 

Natural flapping frequency of a 
freely hinged blade is influenced, to 
a major degree, by its rotational speed 
and extent of mechanical coupling be- 
tween flapping and feathering displace- 
ments. It is affected, to a minor degree, 
by location of the flapping hinge, loca- 
tion of blade C.G., and mass moment 
of inertia of blade. 

In Fig. 1, angle of flapping ft is 
assumed to be small, so that ft = 
sin ft and cos ft = 1.0. Distance to 
the blade C.G. from hinge line is b. 

In the idealized case when the blade 
is thin (considered as a rod), and 
aerodynamic forces are neglected, 
equation of centrifugal moments and 
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PA* ftfm + BA* fi»(H+ hr)dm = 0 (1) 
Since the free motion may be of 
the form jfce'V where o)„ is the 
natural frequency, there results, by 
substitution in the foregoing, 


+ (» 

Replacing J" <” rdm by its equivalent 
vib and the moment of inertia jft a" r’dm 

by m(b‘ + p*) 

f-V’+Krrw) w 

When h = 0 (flapping hinge on 
axis of rotation), tbe natural flapping 
frequency coincides with rotative speed, 
and the blade will complete one full 
oscillation in each revolution. It is 
conceivable that the ratio h/b might 
reach a value of .10 in practical de- 
signs. The ratio p/6 would probably 
never be less than .60. With such a 
combination of design factors there 
would result a value op/fi of 1.037, 
the natural flapping frequency exceed- 
ing the rotative frequency by less than 
4%. 


is changed. A blade clement at the 
radial position r for example, would, 
under flapping, possess an upward 
velocity ftr and a tangential velocity 
Sir. Consequently, the change in its 
angle of attack will be ft/a, quite 
obviously independent of radius, and 
thus a constant along the blade. 

Total change in angle of attack of 
a particular blade element will be the 
sum of the two changes: 

Aft tan 8, + ft/a 
With some aerodynamic simplifica- 
tion, the variation in lift moment on n 
blade due to flapping may be written 

c(Or)V dr (A/3 tan S, + P/a) (4) 
In the foregoing, e is the blade 
chord and (lia ) t * le s '°P e 
lift curve. If it is assumed that c 
is constant along the blade span, 

“-*■(£)” 

(A0 tan a, + P/a) (5) 


skewed flapping hinge each of which 
contrives automatically to reduce the 
pitch of a blade as it increases its 
coning angle. 

Referring to Figs. 2 and 3, it is 
mined for simplicity, that the flap- 
ing hinge intersects the axis of rota- 
on. If the angle between the flapping 
axis and the normal to the blade axis 
is 8„ it is at once apparent that OC 
AS = AC Ad, and hence 


in 8 a 


, OC 


AC W 
(pitch coning derivative) (3) 

If such blades are subjected to a 
small flapping oscillation =fc A/3 they 
will also undergo a pitch variation 
* Aft tan 8, 

Because of the flapping velocity of 
the blade, its relative angle of attack 



+ n/S-| 0 (6a) 

Natural frequency for this case of 
free-damped vibration is 




•r 




BA* r’dm 4- B [/o R HWm + SP ^ 

(S)-u.*] + »f(S) 

cR* = 0 (6) 

If the specific mass of the blade W 
(mass/unit area) is assumed constant, 
the term J" « r’dm may be written 


It will be observed that the effect of 
the damping term [ftp.(«KV* i) R/W] 
upon the natural flapping frequency 
is very small throughout the range of 


uiy = Natural lagging frequency of 
blade, rotor turning 
as = Natural lagging frequency of 
blade, rotor stopped 
B = Flapping angle of blade (dis- 
placement about horizontal 
hinge) 

y = Lagging angle of blade (displace- 
ment about vertical hinge) 

0 = Blade pitch angle 

h = Radial offset of horizontal hinge 
a = Radial offset of vertical hinge 
r = Radial position to blade element 


lial positio 


e C.G. 


p = Radius of gyration of blade 
about C.G. 

<? - 1 + p>/6* 

Ky = Angular spring rate of blade 

p. = Mass density of air 
n =.Numbcr of blades 
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Spotwelding Technique 

For Primary Structures 

PART II 


By FREDERICK S. DEVER, SpahraUk 3 Superulm. Ryan Aeronautical Co. 

In this concluding installment on spotweld fabrication, Supervisor 
Dever discusses important operational factors pertinent to equip- 
ment, outlines Army and Navy weld specifications, and covers work- 
inspection procedures. 


I N SPOTWELDING THE ASSEMBLY, the 
machine must first be set up. This 
consists of adjusting the arms, 
electrodes, and other elements. Set- 
tings arc obtained from charts (previ- 
ously established on certification tests 
of the machine) for the gage combina- 
tions to be spotwolded. After set-up 
is complete, sample test coupons are 
spotwelded and immediately tested. 
Obviously, sufficient time would not be 
available for a complete test and for 
this reason a shear test is sufficient to 
allow the work to proceed. After sam- 
ples have been tested and approved by 
the inspector, the welder is ready for 

Type and capacity of spotwelding 
machines will depend upon materials 
and thicknesses. It is recommended 
that machine capacity, in all cases, be 
sufficiently great so that a reserve ca- 
pacity is present for all jobs. Operat- 
ing near maximum current capacity of 
the machine is undesirable because ma- 
chines are not too stable at upper limits 
of their rated capacities. 

Approximate welding current re- 
quired for 18-8 steels is about 4,750 
amp. for two sheets of .016 in. material. 
For two -125-in. sheets, amperage re- 
quired is about 13,500. Contrast this 
with aluminum alloys in which two 
sheets of .016 in. material will require 
approximately 14,000 amp., while two 
sheets of .125 in. material will require 
about 35,000 amp. This difference 
should be clearly understood, because it 
is on this basis that we can compare 
and establish the ease with which 18-8 
steels can be spotwelded, also to em- 
phasize again some of the more critical 
aspects of welding aluminum alloys. 

Required secondary amperage may 
be obtained from either the a.c. trans- 


former spotwelder or a stored energy 
type. If ample power supply is avail- 
able, the a.c. welders will function satis- 
factorily within their rated capacity. 
However, since secondary or welding 
amperage is directly related to power 
input through the primary, it must be 
understood that any variation of cur- 
rent through the primary will either 
raise or lower secondary current used 
to form the spotweld. This variation 
may he sufficient to develop inconsistent 
spotwelds. Power variation has been 
a problem, and still causes considerable 



l 

* © 5 


spotwelder seen here is used at Ryan Aero- 


trouble when the power lines are over- 
loaded. Installation of a separate 
transformer for each welder will pro- 
duce desired results of spotweld con- 
sistency but expense incurred must be 
considered. Another approach to this 
problem of current delivery and supply 
is by use of the interlocking system 
where two or more welders receive cur- 
rent supply from the same transformer. 
However, the timing controls flow of 
current so that only one welder can use 
the power input at any given time that 
a spotweld is made. 

In cases where a heavy power load- 
ing is the general rule, it is the prac- 
tice at Ryan to use a condenser-dis- 
charge or stored energy type of spot- 
welder. These welders — storing pri- 
mary current until the condenser is 
loaded, before current can be dis- 
charged — have reached a high degree 
of popularity for aircraft spotwelding. 

In addition to delivery of high am- 
perage current, there is another ex- 
tremely important factor — time inter- 
val, or weld time, during which current 
flows. Since welds arc made because of 
heat this current develops, time that it 
flows will directly affect- the spotweld. 
This flow is of very short duration and 
must be quite accurate. Two means are 
available for controlling this interval — 
the mechanical timer (governed by a 
synchronous speed motor) and the 
electronic control. 

Governing Specifications 

The spotwelding machine must be 
certified for each gage combination 
used. This certification is obtained by 
meeting the following requirements of 
specifications PW6 issued by U. S. 
Navy, BuAer: 

1. Twenty-five specimens shall be 
made with a single spot on the gage 
combination to be certified. 

2. Spotweld specimens shall equal or 
exceed the minimum shear value for the 
lightest gage in any combination being 

3. In 21 of the 25 specimens, the 
variation in strength shall not exceed 
10% of the average value of the 25 
specimens. The remaining 4 specimens 
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shall not vary over 20% of the group 

4. Twenty-five single spot specimens 
shall be sectioned and etched to show 
the internal structure of the spotweld. 
These spotwelds shall be reasonably 
free from porosity and cracks. Certain 
minor defects may be allowed, provid- 
ing they are within the specified limits. 

There are additional requirements to 
be met in the specification, but the 
foregoing items are essentially the 
most important considerations. Re- 
quirements of the Army specification 

20011-C, are very similar to those of 
the Navy specification. 

The latter requires tension tests on 
spotwelds, which are not indicative of 
the service loads to be expected, but 
which will definitely establish such 
other factors as uniformity of spot 
diameter, penetration, and weld sound- 
ness. Army specification does not re- 
quire tension tests on spotwelds. 

From these specifications there are 
two conclusions which can be drawn — 
first, and of greatest importance, is that 
spot- or resistance welding is an ac- 
cepted method of fabrication; and sec- 
ond, that the process must be carefully 
controlled in normal, routine shop op- 
eration to be able, consistently, to meet 
requirements of the rigid tests cover- 
ing certification of spotwelding equip- 
ment. It should also be noted that the 
amount of inspection to which this 
process is subjected, both in certifica- 
tion of the equipment and during fabri- 
cation, exceeds that required for arc 
and gas welding. Hence, it is logical to 
assume that considerable improvement 
can be expected to reduce the severe 
inspection requirements and point the 
way toward a demand that the equip- 
ment incorporate more foolproof char- 
acteristics. 

It is the practice, for the aircraft 
companies, to set minimum shear 
strength requirements 5 to 10% above 
minima demanded by the Army and 
Navy specifications. This practice safe- 
guards the fabricator so that in no case 
will a spotweld borderlining the com- 
pany’s minimum shear value fall below 
AN standards. 

Shear strength values for a given 
gage combination, taken over a period 
of months, have proved that values 
from 10 to 15% above company minima 
are easiest to maintain. Adherence to 
these percentages will result in satis- 
factory spotweld consistency. 

By holding to these figures the na- 
tural tendency toward obtaining ex- 
tremely high values over the minimum 
requirements will be avoided. These ex- 
tremely high values are undesirable be- 
cause uniformity in shear values be- 
tween individual spotwelds in the same 



•Mathis' mmlwhat^inaccelsible aluminum 
.one. Bottom electrode is copper, backed 

assembly is diflicult to maintain. Even 
though all of the values obtained are 
above minimum required, a 'vide varia- 
tion in strengths above this minimum 
still represents spotweld inconsistency 
to be avoided. From company experi- 
ence, we find that the larger the weld 
area, the less the ductility, and the ex- 
tremely high spotweld values which can 
be obtained for a short time are ac- 
companied by erratic results. 

The operator must exercise care to 
keep the electrodes clean at all times. 
Aluminum alloys are prone to surface 
alloy with the copper alloy electrodes. 
When this occurs, increased resistance 
that develops at the point of the elec- 
trode makes for irregular welds and 
prevents uniform current delivery. 
Edge distance and spacing should be 
properly maintained, and spotweld 
pattern held symmetrical and uniform 

During production runs, the inspec- 
tor checks the machine at regular in- 
tervals for shear strength and appear- 
ance of spotwelds. At longer intervals 
metallographic examinations are con- 
ducted. This examination can be con- 
ducted by the men in the shop by sim- 
ply sectioning through the spotweld, 
etching lightly, and examining with a 
magnifying glass. In cases of doubt, 
parts can be referred to laboratory 
technicians for complete metallographic 
examination. Should the shear strengths 
be below allowable minima, or should 
internal defects such as cracks and in- 
clusions exceed allowable percentages, 
the machine is removed from produc- 
tion until settings and adjustments are 
made that produce satisfactory results. 

Because there are so many variables 


which can cause defective spots, a word 
of caution is offered here. In making 
setups, the operator or setup man 
should remember that improper cool- 
ing of electrodes, improperly dressed 
tips, too wide a variation from stand- 
ard settings, improperly cleaned ma- 
terials, as well as many other factors 
can produce spotwelds of unacceptable 
consistency. Thus, at this point in the 
operation, the production man can save 
himself considerable difficulty by exer- 
cising full ability to do a good job in 
setting up the machine. 

Inspection Procedures 

Inspection of spotwelded assemblies 
and parts is an important phase of 
the work. The inspector is confronted 
with the same problem facing an in- 
spector of arc welded material, in that 
the method of inspection and testing 
is non-destructive. Listed here in se- 
quence, are a few general suggestions 
which, if observed by the inspector, will 

cept or reject the part: 

1. Inspect for appearance of the 
weld as to shape and size of spots. 

2. Check spacing of spotwelds. 

3. Inspect center of spots — it is here 
that cracks are more likely to occur. 

4. Examine for flash, both internal 
and external. 

5. Check for spotweld indentation. 

6. Inspect for sheet separation. 

7. Look for surface burning, and 

8. Correlate the foregoing with shear 
test data and metallographic examina- 
tion conducted earlier. 

The inspector is cautioned to bear in 
mind that exterior appearance of a 
spot on the face of the sheet is not a 
true indication of the internal size of 
the spot. It is necessary to be factual 
and objective in the analysis. 

Should the inspections previously 
enumerated show the spotwelding to be 
within accepted allowances, the assem- 
bly should be approved. 

There appears to be no reason why 
the field of spotwelding cannot be 
widened to include numerous primary 
structures. Many not now considered 
suitable for spotwelding can be rather 
easily modified to make them accepta- 
ble for this process. And manufactur- 
ers of spotwelding equipment are con- 
stantly improving the electrical sys- 
tems to make the machines capable of 
more uniform and more consistent 
operation. 

Flexibility of the equipment, speed 
and economy of the operation, together 
with the consideration that no weight 
is added, are powerful factors to 
prompt the designer and manufacturer 
to use this type of fabrication in a full 
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FLYING EQUIPMENT 



Newest Grumman amphibian is Mallard, 8-10 passenger luxury craft now being delivered to 
smoother takeoffs' and landings. ' ’ 

Mallard Amphibian 
Presented by Grumman 

Deluxe high performance craft designed for both airline and 
executive transport shows smooth handling characteristics. 



Mallard cabin interior looking forward from 
aft compartment which has four seats facing 
forward. Thermostat at upper left controls 
cabin temperature; panel at right encloses 

type seals are easily removable to set up 
tables. (Martin 6 Kelman photo) 


Announced with inauguration of 
l\ deliveries is the Grumman Mallard, 
luxurious high performance 8-10 pas- 
senger amphibian designed for trans- 
port and personal operations. Powered 
by two 600-hp. Pratt & Whitney H 
Wasps, Mallard has high speed of 215 
mph., cruising speed at 55% power of 
180 mph., useful load of 3,375 lb., and 
range up to 1,228 mi. 

Hull design features reverse flare 
and higher length-beam ratio than 
predecessor types, and tricycle landing 
gear has been installed to facilitate 
ground handling. Flush riveting is 
extensively used. 

Forward cabin section has two full- 
length divans, mid-section of which 
can be removed to install tables. Aft 
cabin section has four deeply uphol- 
stered seats. Lavatory, set opposite 
entrance door, can be curtained from 
main cabin. Large baggage compart- 
ment is accessible in flight. 

The craft has a single-engine ceiling 
of about 10,500 ft. and in press demon- 
stration flights exhibited unusual one- 


engine performance. Company reports 
more than 40 single-engine takeoffs at 
gross weight of 12,500 lb. 

Price of the Mallard is $115,000, and 
Grumman reports reception of orders 
from airline, corporation, and indi- 

Span 66 ft. 8 in. 

Length 48 ft. 4 in. 

Height 19 ft. 4 in. 

Wing area 444 sq. ft. 

Gross wt 12,500 lb. 

Empty wt. (less radio) 8,870 lb. 

High speed 215 mph. 

Cruising speed (55% power) .180 mph. 

Climb (sea level) l,320fpm. 

Single engine ceiling 10,500 ft. 

Range, 2 crew, 

5 pass., 551b. baggage 1,128 mi. 

6 pass., 200 lb. baggage. . . .1,030 mi. 

8 pass., 300 lb. baggage 695 mi. 

Power plants two 600 hp. 

Pratt & Whitney H Wasps 

Propellers Hamilton Standard 

constant speed Hydromatic 
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NORTHROP PIONEER 
IS TRIMOTOR WORKHORSE 


Designed to get in and out of small, rough fields carrying heavy 
loads, craft is stated to be readily adaptable to carrying varied 
cargo-passenger loads at low operating cost. 



Artist's view of Northrop Pioneer trimotor loading up passengers and cargo simultaneously. 
Note lull -span split Haps, also retractable ailerons like those used on P-61. Pioneer's landing 
speed is estimated as slightly over 60 mph. 


P lanned to combine agility, capa- 
city, and economical operation, 
Northrop’s new Pioneer trimotor 
eargo-or-passenger carrier is specifical- 
ly aimed at serving operators in 
rugged territories where all-around 
utility is prised over luxury and high 
speeds. The prototype is scheduled to 
fly this month. 

General performance figures released 
by the company show that the craft 
is designed to take off in 700 ft. at a 
gross weight of 25,000 lb. (allowing 
10,600 lb. useful load), while at the 
same weight it will land in 750 ft. 
Carrying 5,600 lb. useful load, landing 
and takeoff runs would be 450 ft. and 
600 ft., respectively. It’s further stated 
that the Pioneer is expected to carry 
an 8,500 lb. payload for 300 miles at 
a specially low cost per ton-mile. Fuel 
capacity is 1,000 gal., allowing a 1,750- 
mi. maximum range. Maximum cruis- 
ing speed is estimated at 185 mph. at 
10,000 ft., servicing ceiling as 21,000 
ft., and absolute ceiling on one engine 
as 15,000 ft. 

Either Wright 744C7BA1 engines 
rated at 800-hp. takeoff (600 meto lip.), 
or Pratt & Whitney R-1340s at 600 
hp. each for takeoff and 550 meto, can 
be fitted. Both are package unit®, 
allowing quick demounting with use of 
simple tools. 

Cabin dimensions are generous, to 
permit bulk loading of varied cargos. 
Cabin height is given as 79 in., width 
up to 115 in., and the cargo door 
measures 72 x 70 in. This door is lo- 
cated near the plane’s C.G., with the 
floor at truck-bed level. A hatch be- 
neath the nose permits loading cargo 
up to 36 ft. in length. Floor angle is 
6 deg. Up to 30 passengers may be 
carried in the Pioneer in addition to 
some cargo. Seats are said to be 
easily removable, and tie-down rings 
can be fitted within a very short time. 
Cabin floor is watertight and can be 
hosed down for cleaning. 

Cockpit has been laid out as a roomy 
unit, yet with all controls grouped to 
allow one-man operation if necessary. 
Instruments are arranged to eliminate 
unnecessary eye “travel”. Seats are 
fully adjustable, and the large wind- 
shield area has been designed for maxi- 
mum visibility. 

Wings are of multi-cellular stressed- 
skin construction, and the leading 


edges are hinged to permit easy access 
to controls, plumbing, wiring, etc., all 
of which are routed through this area. 
Mareng fuel cells are installed through 
the front spar, eliminating tank bay 
stress doors. 

Landing gear is conventional fixed 
type, with oleo shock struts having 
10 in. travel. This type of gear was 
selected as a result of surveys con- 
ducted on Central American cargo 
hauls, where Northrop technicians de- 


cided that fixed landing gears were 
most favored when strength and econ- 
omy of operation were considered. 

Dimensions : Span 85 ft, length 

60 ft. 7 in., fuselage dia. 10 ft., landing 
gear tread 21 ft. 3 in., wheelbase 35 ft. 
7 in., prop dia. 12 ft., wing root chord 
15 ft. 6 in., tip chord 8 ft. 7 in., wing 
area 1,100 sq. ft., wing loading 22.72 
lb./sq. ft., horizontal stabilizer spgn 
32 ft. 6 in., and height of vertical fin 
13 ft. 4 in. 
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Instrument panel and controls in 1947 Stinson Voyager, showing 
attractive usage of metal and ploslics. At left end of panel is radio 
receiver and 3,105-kc. transmitter, and below these is map pocket, which 
also holds "mike”. All fittings are satin metal, and Iron 1 seals hove 
foam-rubber^ cushions. Windshield and windows ore of Plesiglas. Cruis- 

represents 86 % of craft's own weight. 


ing dual mufflers to 1S0-hp. Franklin, further cabin noise 
insulation is provided through use ot 120-sq. It. 0 1 Fiberglas 
blankets, weighing but 2/y lb. Note dome light and speaker 


Stinson Reveals 
1947 Voyager 

Latest version of four-placer is deluxe combination personal 
plane or light cargo hauler. 


F irst of next year’s crop of per- 
sonal planes to be announced are 
two new versions of the Stinson 150 
Voyager — a deluxe four-seat family 
model, and a utility type named the 
Flying Station Wagon. 

Standard equipment for the new 
eraft is listed as follows: Two-way 
radio, antenna, fixed homing loop, 
sealed-beam landing lights, avigntion 
lights, battery, starter, engine-driven 
generator, dual wheel controls, hy- 
draulic brakes, cabin dome light and 
loudspeaker unit, ash trays, arm rests 
on the rear seats, and glove compart- 
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Dallas Firm Grooms Four-Seater 



Exceptional stability, last climb, and high speed are stated to teature Lycoming-powered 
Weatherly-Campbell Colt. Dual taper o I wings is particularly noticeable in this flight view. 


S cheduled for production early next 
year and tagged at about $5,000, a 
new four-place personal monoplane 
named the Colt is undergoing CAA flight 
tests by its maker, the Weatherly-Camp- 
bell Aircraft Co. of Dallas. 

Performance data gained thus far show 
the Colt to cruise at 140 mph. at 8,000 
ft. on a 190-hp. Lycoming using a fixed 
pitch prop. Top speed is said to be 100 
mph., maximum range 750 mi., and, with 
a full load including radio, 120 lb. of 
baggage can be carried. A 185-hp. Con- 
tinental is listed as an optional power 

Originally designed by Don Luscombe 
and Fred Knack under Part .04 of CAR, 
Weatherly-Campbell re-engineered and 
simplified the basic design to comply 
with new CAR Part .03. 

The Colt’s fuselage is all-metal mono- 
coque construction, and the wings are of 
inetal monospar compound taper design, 
braced by a single strut on each side. 
One degree of dihedral is utilized. Flaps 
are mechanically operated and can be 
adjusted to any of three positions. With 
full flaps, landing speed is said to be 
52 mph. 

Cabin is fully soundproofed, and there 
are two seats in front (with hinged 
backs) and a rear double seat. Flight 
instruments arc shock mounted. Easy 
taxiing, particularly over rough ground, 
is made possible by the wide tread ( 7 ft. 

1 in.) of the streamlined ponts-enolosed 
landing gear. 

Simplification of the structure has 
been the aim in order to keep costs and 
price down. Extensive use of large, flat 
skin sections will eliminate need for 
formed sections and detail parts, thus 
permitting use of standard machine tools. 


Weatherly-Campbell, fixed base operator and subcontractor, 
reveals new Colt high-wing all-metal craft, stated to be planned 
for mass output. 


Raymond Weatherly and William 
Campbell have been active in aircraft 
sales, distribution, service, repair, con- 
struction, and design for a number of 
years. During the war, the company 


handled difficult subassembly fabrication 
for Lockheed, NAA, Convair, and others. 
Present Weatherly-Campbell hq. is at 
the new Highland Park Airport, north 
of Dallas. 


Specifications and Data 


1 «njrli) 






Wing area 

186 sq. ft. 

Wing loading 

...14 Ib./sq. ft. 

Power loading 

. . .137 lb /hp. 

Oross weight 

2,600 lb. 



Baggage capacitv . . 

120 lb. 

Top speed 

. . . .160 mph. 

Cruising speed 

140 mph 

Landing speed 


Initial rote of climb. . 

. . . 1.000 fpm. 

dange 

750 mi. 

Seating 

4 


Power 190-hp. I.ycoming or 

185-bp. Continental 
Price about $5,000 
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Swedish Concern Unveils 
Postwar Civil Planes 


Svenska Aeroplan A.B. eases off on military output to produce 
light high-performance three-placer; also develops medium trans- 
port to U. S. design requirements. 


W ith the end of hostilities, re- 
newed activity in civilian air- 
craft production has been noted 
in Sweden. An example of this is the 
work being done by Svenska Aeroplan 
A. B. (Saab), of Linkoping, which has 


the Saab-91 personal plane in produc- 
tion, and a medium-size 24-32 passen- 
ger airliner under development. 

The small three-seater 91 Safir is a 
low-wing craft mostly of Alclad con- 
struction, powered by a 130-hp. DH 


Gipsy Major engine fitted with a fixed 
pitch prop. Single-spar cantilever 
wings are metal covered up to the spar, 
with rear portion fabric covered. Plan 
shape is tapered, with square wing tips, 
and base-to-tip chord ratio is given as 
1:0.45. Washout is said to be con- 
siderable. 

Each wing is attached to the fuselage 
by means of a vertical and a horizon- 
tal bolt. Automatic wing-joint coup- 
lings of flap and aileron control rods, 
and of the pitot tube, make for simpli- 
fied assembly or disassembly. Movable 
control surfaces are fabric-covered 
Alclad structures. All-metal split flaps 
are mechanically operated. 

A tricycle undercarriage is utilized, 
mechanically retracted into the fuse- 
lage bottom, leaving a portion of the 
nosewheel protruding. Oleo-damped 
spring shock absorbers are used, and 
brakes are hydraulically operated by 
separate toe pedals. 

Width of the cabin interior is said 
to be 4 ft. Accessibility is by means of 
three separate hinged panels, which 
may be released in emergency. Dual 
controls with adjustable rudder pedals 
are fitted. Ball bearings are used 
throughout the control mechanisms. 
Standard equipment includes airspeed 
indicator; altimeter; compass; rpm. in- 
dicator; fuel, fuel pressure, oil pressure 
and oil temperature gages; first aid kit; 
and fire extinguisher. 

Fuel capacity is given as 38.4 gal., 
and fuel tank filler is stated to lie easily 
accessible under a spring-lock shutter. 

Specification figures give the Safir a 
top speed of 146 mph. at 2,350 rpm., 
cruising speed of 127 mph. at 2.100 
rpm., and stalling speed of 50 mph. 
Takeoff from grass is stated to take 
590 ft., while landing run is 500 ft. 
Rate of climb from sea level is 830 
fpm., and maximum range at cruising 
speed is 650 mi. These figures are 
based on a gross weight of 2,200 lb. 
Weight empty is said to be 1,280-1,350 
lb., depending upon overload carried, 
which may be up to 175 lb. under cer- 
tain conditions. 

Spanning 34 ft. 9 in., the Safir has 

wing area of 146 sq. ft., aspect ratio 
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£ 'SgJfVopoied Soot-90, 24-32 poaenger airliner will, two 1,450-hp. P&W Twin Wasp,. 


of 8.3, wing loading of 15 lb./sq. ft., 
and power loading of 17 lb./hp. Length 
is 25 ft. 7 in., and height 7 ft. 3 in. 

Saab-90 Airliner 

Named the Scandia, the Saab-90 de- 
sign has been strongly influenced by 
U. S. practice; in fact this craft has 
been planned to meet ATA require- 
ments and Civil Air Regulations. 

Construction is to be entirely of 
metal. Scandia performance is calcu- 
lated on installation of two Pratt & 
Whitney R-2000-13 engines of 1,450 
bhp. With a gross weight of 30,000 lb., 
empty weight of 18,900 lb., and dis- 
posable load of 10,220 lb., the craft 
would have a maximum speed of 251 
mph., at critical altitude (6,800 ft.). 
Speed at 60% power would be 206 
mph., and stalling speed is figured at 
75 mph. Service ceiling with high im- 
peller ratio is to be 27,800 ft., and 
under the same condition, one-engine 
ceiling is placed at 10,800 ft. 

Span is to be 91 ft. 8 in., length 69 
ft. 4 in., height 24 ft. 3 in., tread 22 ft. 
10 in., and wheel base 19 ft. 6 in. 
Cabin door sill is to be 8 ft. 2 in. from 
the ground. Total wing area is planned 
at 922 sq. ft., flap area 167 sq. ft., 
aileron area 67 sq. ft., horizontal tail 
area 220 sq. ft., vertical tail area 115 
sq. ft, and aspect ratio 9.15. 

ft., with 80 S |-ii. ft. forward, 70 cu. ft. 
in Ihe middle hold, and 225 cu. ft. in 
the aft hold. 

Safety considerations have been pro- 
vided for in the Scandia’s characteris- 
tics. Anti-icing system would be of the 
thermal type along wing and empen- 
nage leading edges, between double 
windshields, and through the aerial 
mast. Propellers would be protected by 
anti-icing liquid. All fuel (765 gal. 
capacity) would be carried in the outer 
wing panels, and in event of emer- 
gency, fuel could be jettisoned through 
wing tip outlets by means of elec- 
trically driven pumps. Windshields 
would conform with CAR to sustain 
impact of birds. 

Operating figures for the Scandia 
have been estimated under the follow- 
ing conditions : 30,000-lb. gross weight ; 
10,000-ft. cruising altitude; 10-mph. 
headwind; reserve fuel for 45-plus- 
min. at airspeed 25% above speed for 
ma xim u m range; fuel and oil consump- 
tion computed with regard to consump- 
tion during climb to cruising altitude, 
corrected for 10 mph. headwind and 
sfe. 5% above that stated by engine 
maker; block-to-block speed calculated 
with regard to time required for climb 
to cruising altitude, plus about seven 
minutes for maneuvering; and passen- 
ger weight at 200 lb. 


Payload and block-to-block speed at 
60% sea level rated meto power, 
720-lip. each engine are given as fol- 
lows for 200 and 620 mi. (latter figures 
in parenthesis) : True airspeed 205 
mph. (207 mph.) ; block-to-block speed 
165 mph. (186 mph.) ; operating weight 
empty 19,780 lb. (same) ; reserve fnel 
1,090 lb. (same); reserve oil 37 lb. 
(same); fuel consumption 913 lb. 
(2,350 lb.) ; oil consumption 29 lb. 
(77 lb.); and payload 8,151 lb. 
(6,666 lb.). 

Company Background 

Svenska Aeroplan A. B., with main 
office and a factory at Linkoping, and 
another plant at Trollhiittan, was 
founded in 1937. When the war began, 
the company’s entire resources were 
scheduled to military craft for the 
Swedish Air Force. A firm foundation 
had already been established, since 


Saab had earlier experience in such de- 
sign through having acquired licenses 
from North American Aviation and 
Northrop Div. of Douglas Aircraft. 
With this knowledge, the company be- 
gan designs of its own. engaging tem- 
porarily the services of some 50 Ameri- 
can designers to introduce stressed skin 
calculation methods. 

During the war, Saab developed the 
Saab-17 single-engine and Saab-18 
twin-engine dive bombers, and also the 
Saab-21 twin-boom pusher fighter. 
Also taken on was conversion of sev- 
eral Boeing B-17F and G Flying For- 
tresses into commercial transports. 
These latter oraft had made forced 
landings in Sweden, were interned, and 
then were acquired by the government. 
They later made survey flights across 
the North and South Atlantic in 
preparation for scheduled service by 
Swedish Air Lines. 
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FLYING EQUIPMENT 



A lthough extensively damaged dur- 
/\ ing the war, N. V. Nederlandsche 
Vliegtuigcnfabrick Fokkcr has 
by now reeo ’red sufficiently to have 
started produ, 'n of its first postwar 
aircraft, the 1. '-sea ter F.25 Pro- 
motor, of whieh . 'mndred are now 
being built for Fri, Diepcn Vlicg- 
tuigen N. V., Fokker’s irldwide dis- 
tributor for all is persona, ’anes. 

One ' " e ~~ t ' ’ •“ the 

unusual seating arrangemeni, . mg a 
pilot at the left-hand side in tf, “or- 
ward part of the cabin and accomim. - 
tions for three passengers on a loungv 
type seat located behind him. The 
pilot’s seat is horizontally adjustable, 
and if but two people are occupying 
the rear seat, they may pull out a 
large arm rest that normally forms 
part of the back cushions. Since the 
cabin is located in front of the wing’s 
leading edge, it’s said that fine visibility 


is available to all. Two folding tables 
and three ash trays are provided, while 
on the left side of the fuselage is a 
mpboard for thermos flasks and 
lasses. 

Mixed wood-and-metal construction 
utilized. The fuselage is built up of 
\ od and has a metal nosepieoe, which 
si ts open. The rear part of the cabin, 
w, 'h mounts the engine in a welded 
ste -tube frame, is covered with de- 

«.„. _ to provide acces- 

sibi. v to the power plant. The Fokker 
F.25 j designed to use either a Lycom- 
ing 0-435 A, giving 190 bp. at 2,550 
m, or a Continental E-185 of 185 hp. 
. 2,300 rpm. Either engine would em- 
ploy a two-blade two-position wood 
prop. Fuel capacity is given as 52.83 
gal. 

A ventilation and heating system is 
provided in the cabin, and luggage is 
stowed beneath the seats. Conventional 


wheel and pedal controls are fitted, and 
hydraulically operated brakes and flaps 
are standard. Instruments included are 
as follows: Sensitive altimeter, air- 
speed indicator, artificial horizon, direc- 
tional gyro, tachometer, oil pressure 
and fuel pressure indicators, oil ther- 
mometer, fuel gage, ammeter, compass, 
and a watch. 

The low cantilever wing, made up in 
one unit, is of all-wood construction to 
permit low-cost easy repair in the field 
using simple tools. Two spars and ply- 
wood former ribs comprise the struc- 
ture. Tailbooms and both vertical fins 
are of metal fabrication, while stabil- 
izer, elevator and rudders are of wood 
with fabric covering. The elevator has 
a trim tab adjustable in flight. 

Electrical equipment comprises a 
12v. accumulator fed by an engine- 
driven generator. An electrical starter 
is combined with the generator, bnt an 
outside plug is also fitted so that it is 
not always necessary to use the accumu- 
lator for engine starts. Avigation, in- 
strument, and cabin lights are provided, 
as well as signal lights to indicate 
positions of landing gear and flaps. 

Specifications and Data 

190-bp. 185-bp. 


'.C'n"(L waft 


Fokker Producing 
Personal Four-Placer 


Netherlands concern building 100 F.25 Promotors. Craft is a twin- 
boom pusher model offered with choice of American engines. 
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Up-To-Date Rigging 


For DC-4 Flight Controls 


In view of the extensive utilization of 
the Douglas DO-4, and considering, 
too, the modifications this craft has 
undergone in the process of conver- 
sion necessitated by commercial re- 
quirements, these timely and concise 
rigging specifications are presented. 
Covering the latest procedure as com- 
piled by Douglas Service, they will 
prove a valuable aid to maintenance 
men in eliminating time-consuming 
labor. 

Ailerons 

A ileron control wheels should 
be locked in neutral position by 
placing a board across four top 
points of control wheels. Angular 
clearance of 135 (=*=1) deg. should be 
obtained between all fixed stops at ca- 


ble drums in control column head, be- 
fore wheels are locked. Lock control 
sector, between center and rear spars, 
with gust lock cockpit control, or by 
using C-clamps on gust lock mechan- 
ism. Aileron bellcrank at wing Sta. 
485 should be placed in neutral and 
locked with V-block jigs. Bellcrank 
is in a neutral position when ends are 
equally distant from wing Sta. 485. 
Aileron torque tube at fuselage Sta. 
117% is in neutral position when center 
of notch in the side of large right hand 
pulley is aligned with aft edge of pul- 
ley guard. It may be held in this posi- 
tion with jigs. 

Adjust aileron push-pull rods at- 
taching the bellcranks to ailerons, so 
that aileron trailing edges arc aligned 
with flap and wing tip trailing edges. 


Push-pull rod must have equalized ro- 
tation on self-aligning bearing on bell- 
crank. Attach fuselage aileron control 
cable terminals in large torque tube 
pulleys. Kig cables aft to cross-arm, 
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between center and rear spars so that 
aileron automatic pilot servo unit, 
which is connected in cable system on 
left side at Sta. 150 is in neutral posi- 
tion. With servo unit attaching bolts 
loosened, adjust servo piston until aft 
face of aft packing nut is 6% (±’/ 8 ) 
in. from forward face of aft end fitting 
check nut. Servo, unit attaching bolts 
should bo tightened after proper ten- 
sion has been placed on cables. Auto- 
matic pilot servo unit for all systems 
should be installed in this manner. 

Rig cables from rear spar sector to 
wing bellcranks and adjust turnbuckles 
at wing Sta. 480 to proper cable ten- 
sion. Cables routed to right wing bell- 
crank join and operate in bottom 
grooves of the sector. All turnbuckles 
in aileron cable system should have an 
equal amount of, but not over three, 
threads showing at each end of barrel. 

If jigs are available, they should be 
installed on main outer wing bolts so 
that aileron travel can be checked. If 
not available, use protractors, tape, and 
a straight edge to set aileron throw. 
In checking aileron, travel, hard throws 
should not be made until stops on outer 
wing aileron bellerank bracket have 
been adjusted. 

Aileron Tabs 

In rigging cables for aileron tab, 
connect cables to turnbuckles in for- 
ward cargo compartment, Sta. 314; 
hell-hole, Sta. 320; wing, Sta. 222. On 



Aileron Trim Tab 


wing turnbuckles, threads should be 
buried flush. In hell-hole and forward 
cargo compartment, threads should be 
buried flush, plus three additional 
turns, and safetied. Set stops on tab 
control wheel to get equal and full 
throw on wheel. Wheel must rotate 
614 turns. Turn wheel buck 3>/ s turns 
and establish neutral point. With 
wheel in neutral position, check tab 
lock, and if adjustment is necessary, 
loosen rods at tab. Then, loosen lock- 
nuts on rod at cable drum and turn 
adjustment on rods so that when tab 
lines are up on inboard end, bolts at 
rod ends do not bind. Cable tension 


should then be checked and aU turn- 
buckles safetied. Cheek for aileron tab 

Wing Flops 

Adjust control rods (A) and (B), 
so that rod (B) is as short as possible 



Station 4 SO 



(H). Stop-holt should be turned an 
additional half turn to prevent piston 
from bottoming, and lock nut light- 


ened. Cables should then be rigged to 

With flaps in the full down position, 
connect inboard flap actuating strut 
yokes to flap actuating links and take 
up until approximately six or eight 
threads remain showing. Before rais- 
ing flaps, be sure outboard strut pis- 
tons are up and cables clear. Flaps 
should then be raised slowly to the up 
position and a careful check made to 
insure that they do not mb or bind 
during this operation. With flaps in 
up position, again inspect cables to be 
sure they are not fouled, and are on 
pulleys. Tension should then be put 
on cables so that they will remain in 
position. While flap is in up position, 
check should also be made for proper 
venturi, trailing edge clearance, and 
flap droop. 

Flap should then be placed in down 
position and adjustments made on ac- 
tuating struts to get proper tolerances. 

In connecting outboard struts, run 
yoke down on piston until holes in yoke 
align with wing flap hinge assemblies, 
and bolt will slip in place with least 
possible resistance. After securing all 
connections and proper clearance is ob- 
tained. rig cables to 250 +25 lb. and 
check for proper operation. 

Elevators 

Elevator cables are generally con- 
nected up adjunctly with rudder cables 

alignment. 

All control elements of elevator sys- 
tem should be locked. Move control 
column into neutral by positioning col- 
umn posts 131/0 (d=%) deg. forward 
of vertical, and lock in position by 
using block jigs between movable 

rigid column stop. If elevator gust 
lock, located at Sta. 1015, has not been 
rigged and connot be locked in cockpit, 
it may be held locked by using 

When placing proper tension on ca- 
bles ill forward cargo compartment, 
auto-pilot servo should be left free un- 
til cables are rigged. Slack in system 
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check throw rod on servo unit and ad- 
just turnbuckles on each end so as to 




may be taken up by turnbuckles at 
Stations 837 and 150. Cables should be 
checked for proper tension in aft sec- 
tion of forward cargo compartment. In 
checking for elevator throw, set stops 
for correct amount of travel for up and 
down positions in tailcone. Then check 
overthrow stops on pilot’s control col- 
umn with stick full forward, obtaining 
%-in. clearance at stop aft and 18 -in. 
clearance with stick full aft. If these 
adjustments are not obtainable, correc- 
tion can be made on tumbuekles in 
forward cargo compartment. Check 
elevator for proper throw. 

Elevator Tabs 

Connect all cables and tighten tubes 
compartment. All adjustments are 



Elevotor Trim Tab 


made in the cargo compartment and 

Stops on pilot’s and co-pilot’s tab 
drum wheels on pedestal should be syn- 
chronized so that they will complete 
614 turns. After neutral position is ob- 
tained by turning wheels back 314 
turns from stop, check should be made 
to insure 3*/g turns in each direction. 
With wheel in this position, cheek tabs 
for neutral and proper alignment with 
elevators. 

Rudder Cables 

After all cables have been connected, 
lock rudder gust lock in neutral. Rud- 
der pedals must be locked in neutral 
by placing flat board across pedals 
and damping it in place with C-damps. 
Neutral position will be obtained when 
pedals’ pivot bolts arc equally distant 
from bulkhead at Sta. 64. Adjust bus 
link and vertical push-rods so that ver- 
tical rod ends, torque lube centers, and 
torque pivot points arc in alignment 
parallel to pilot's floor. Neutral posi- 
tion of rudder bellerank at rudder 
binge line is obtained by moving bot- 
tom yoke arm into vertical position. 
Bellerank should he locked in this po- 
sition with jigs. Take up cable ten- 
sion on tumbuekles in forward cargo 
compartment at Sta. 158, at same time 
equalizing travel of rod at servo unit. 
If excessive adjustments arc made, 


Rudder 


until correct amount of travel is ob- 
tained. This is done by measuring from 
trailing edge of rudder to trailing edge 
of tailcone. Rudder pedals should then 
be checked to insure clearance of *4 in. 
between pedals and stops. This applies 
to all four pedals. Rudder should be 
cheeked for proper throw. 


All rudder tab connections are gen- 
erally made when rudder cables arc 
connected. This is done so that tab may 
be held in neutral while rudder rigging 
is being checked out. Rudder should 
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tab free so that it can be checked for 
throw. 

Rudder Flying Tabs 

Rudder flying tab can only be 
checked by throw of rudder pedals with 
rudder in neutral. Flying tab and trim 

are operated individually. Push right 
rudder pedal forward until rudder 
trailing edge has moved 20 (±1) deg. 
to right from neutral, and adjust right 
hand rudder stop on hinge line support 
to contact rigid stop. Push pedal still 
farther forward, and spring tab trail- 
ing edge should move to left 15 (±1 ) 
deg. from neutral. Tolerances to left 
are same, and there should be no play 
in the mechanism. 
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Yes, that’s right... PERMATEX 
AVIATION FORM-A-GASKET 

is as useful to the efficient mechanic 
as his good right hand! 

First... it LUBRICATES! When freshly 

applied, close-fitting connections are 
easy to tighten up... all the way! 

Then ... it SEALS! Quickly changes 
into a tacky paste that makes unions 
leak -proof to all fuels, lubricants and 
other liquids used in airplanes. Seal 
remains pliable. ..connections are easily 
adjusted or disassembled! 

And then... it PROTECTS! Prevents 

corrosion of all metals used in modern 
airplane construction... because a film 
of Aviation Form- A-Gasket remains 
absolutely moisture-proof! 

Will not run at 400° above ' 

...nor become brittle at 70° below 


PERMATEX COMPANY, INC., BROOKLYN 29, N. Y. 
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Loading-Stair Compartment 
Houses Ground Crew Equipment 

•Utilizing what would ordinarily be 
waste space, this Douglas-designed 
loading stair features a rear storage 
compartment for handy and quick ac- 
cess to wheel chocks, portable fire ex- 
tinguisher, landing gear locks, and 
other equipment for routine servicing 
and maintenance. Compartment also 
serves as standby shelter in inclement 

Unit is in test service with WAL at 
Burbank Air Terminal and with Air 
France. 


Lightweight Folding Ladder 
Gives Firm Ground-Grip 

•This jack-knife type ladder, offering 
interesting possibilities as a portable 
unit for on-the-spot maintenance, is 
constructed of magnesium and has 
metal-reinforced hickory rungs. 

Weighing 21 lb. — approximately 10 
lb. less than conventional wood ladder 
— it consists of two 5-ft. hinged sections 
automatically locked in open position 
by gravity-actuated sliding pins to pro- 
vide strong 10-ft. length. Rung sur- 
faces are flat on tread side and about 
1 in. wide. Steel spikes at base afford 
secure setting for various types of ter- 

In service with AOA for emergency 
use, ladder was developed by line’s 
Safety Engineer C. S. Hayward. 
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aviation ELECTRONICS 


Maintenance Testing 
Of Automatic Direction Finders 


By WAYNE E. PRICE and E. M. HASSELL. Sperr, Seme* Department. 
Sperry Gyroscope Co. 

Difficulty of attaining flight conditions in a shielded room posed a 
test and maintenance problem — but solution was found in develop- 
ment of an antenna simulator to reproduce artificially the signal 
received by a directional loop. Described here are this special 
simulator, its associated test equipment, and the simplified tech- 
nique employed. 


P resent-day AIRCRAFT normally IISP 
a variety of radio receivers and 
radio avigational aids. This great- 
variety of radio equipment has placed 
a difficult burden on radio maintenance 
because the special apparatus fre- 
quently requires test conditions simu- 
lating both installation and signal 
characteristics normally encountered in 
aircraft. This test and maintenance 
burden could partially be absorbed by 

the manufacturer if he supplied suit- 
able maintenance apparatus for his 
particular equipment. 

This article outlines the design and 
use of a test set for maintenance of 
automatic radio direction finders. 

Many aircraft-type receivers employ 
a shielded loop antenna as a source of 
signal pickup for various functions of 
the particular equipment. Early 
aircraft receivers employed a fixed 
shielded loop for reduction of precipi- 
tation static and as an aural null radio 
compass device. Later types of equip- 
ment were improved by the addition of 
loop modulator stages and a right-left 
indicator to give indication of the loop 
null signal position. Modern devices 
use various motor systems to drive the 
loop coils to signal null and to indicate 
this relative loop position to the pilot 
as an avigational aid. Equipment- of 
this nature was usually designed, tested, 
and maintained in a calibrated, 
shielded, or screened room. 

Illustrated in Fig. 1 is a typical 
shielded room for testing the automatic 
radio direction finder in its various 


functions of (A) receiver with “T” or 
“L” antenna, (B) shielded loop re- 
ceiver, (C) aural null compass, (D) 
automatic direction finder (adf) with 
sense antenna, and (E) automatic di- 
rection finder with shielded sense loop. 
Calibration of a screened room is con- 
trolled by relative position of the trans- 
mission line between the door and ceil- 
ing, relative position of the adf loop to 
the transmission line, and the line load- 
ing resistor value. 

Filtering of power lines entering the 
room presents a major problem along 
with electrical noises that may be gen- 
erated by equipment operating inside 
the room. These filtering and isolation 
problems have become increasingly dif- 
ficult with expanding use, near the 
maintenance shop, of radar equipment 
using pulse outputs of extremely high 
peak powers. These pulses will usually 
enter a wire mesh screen room with 
little or no attenuation. A modern 
automatic radio direction finder will 
operate on field strengths as low as 5 
microvolts per meter, with the result 
that- operation may be affected by very 
minute stray signals. Leakage through 
the case of the signal generator usually 
proves to be the most chronic source of 
interference and is most difficult to 
control. 

As shown by Fig. 1, it is easily con- 
cluded that a test setup in a screen 
room adaptable to one particular equip- 
ment is not easily converted to other 
uses. Personnel at a radio laboratory 
and maintenance base would probably 


find it most convenient to maintain a 
screen' room for special engineering 
tests, enabling performance of routine 
maintenance and alignment tests by 
suitable fixtures simulating screen room 
conditions. In maintenance, or produc- 
tion testing, of a right-left, or adf. 
there arc two factors which must be 
controlled — namely, microvolts-per- 
metcr field strength at the loop coils, 
and microvolts input to the antenna 
system. These considerations are fur- 
ther divided ; the antenna system’s 
pickup, or effective height, must be 
controlled in a specific relation to the 
loop piekup, and must be of a specific 
capacitance to ground. Control of these 
factors must be accurate and stable. 

A test set suitable for performing all 
alignment, static, and dynamic tests on 
an adf receiver is shown in Fig. 2. 
Basic components of this test fixture 
are: (A) Loop and antenna simulator. 
(B) control unit and junction hox, and 
{ 0 ) thyratron current meters. Miscel- 
laneous accessories include: A short 
length of loop cable properly loaded to 
simulate that nsed in the aircraft; an- 
tenna transmission line that is double- 
shielded and loaded to the appropriate 
capacitance; tnch shaft tuning control; 
power cable to the receiver; and radio- 
frequency (r-f) cable connecting to the 
signal generator. These various com- 
ponents may be placed and connected 
wherever required and in any manner 
convenient to the operator. 

Loop Simulator 

The loop simulator is shown in Fig. 
3 with a schematic diagram as particu- 
larly applied to the Sperry Mark I 
Automatic Radio Direction Finder 
shown in Fig. 4. The detailed design of 
this equipment is necessarily controlled 
by the particular apparatus to which it 
is to be applied, but the principles em- 
ployed are entirely similar for any 
other make of equipment. 

A large dial in the center of the 
panel is connected through the loop coil 
and the slip ring assembly to the 
small electrostatically shielded signal 
radiation coil mounted in the center of 
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the loop coils. The pointer over the rim 
of this dial connects to the loop coils 
and motor drive system. Because the 
signal fed to the loop coil is confined 
entirely to magnetic coupling, identical 
electrical conditions to those existing in 
a screen room are simulated. Figure 3 
shows the loop slip rings and motor 
drive system taken from the Mark I 
Automatic Radio Direction Finder 
equipment. The loop coils contained in 
the circular shield arc electrical replicas 
of coils normally used on standard 
equipment, reduced in physical size and 
with the electrostatic shields deleted. 
Fig. 4 shows the schematic diagram. A 
calibrating resistor is included which 
is adjusted by hand for convenience so 
that microvolts-per-mctor field strength, 
introduced into the loop coils, can be 
read directly from the signal generator 
attenuator. Most measurements on this 
type of equipment must be converted 
to microvol ts-per-meter ; so the feature 
of reading it directly on the attenuator 
dials is advantageous to the operator. 

The two small dials on the panel are 
used to control the antenna constants 
of effective height and reflected capaci- 
tance. The smaller capacitor (Cl ), con- 


trolled by the right-hand dial, is con- 
nected directly from the signal gener- 
ator line to the antenna transformer 
input post. The larger capacitor (C2), 
controlled by the left-hand dial, is con- 
nected from the antenna transformer 
input post to ground. With this ar- 
rangement, capacitive feed to obtain 
the required signal phase shift is made 
to the transformer, controlled in signal 
intensity by the series capacitor (Cl) 
while reflected antenna capacitance is 
controlled by the larger capacitor (C2). 
With this arrangement of magnetic 
coupling to the loop coils and capaci- 
tive coupling to the antenna trans- 
former, no additional facilities need to 
be made for proper phase relation. 

Our accom pa living table shows a 
calibration chart to permit the operator 
to rapidly adjust Cl and C2 to obtain 
the desired simulated antenna con- 
stants of effective height and capaci- 
tance. The last line of this antenna set- 
ting chart shows a multiplication factor 
that must be applied to obtain true 
microvolt input to the antenna trans- 
former when making measurements in 
the Rec-Ant function. It is felt that 
use of this correction for the Rec-Ant 


function would be less complex than 
using a third antenna capacitor and the 
additional required r-f circuit switch- 
ing. 

Control Box 

The combination control panel and 
junction box is shown in the right fore- 
ground of Fig. 2. All controls which 
are normally used in operation of the 
Mark I receiver are duplicated, includ- 
ing a precision tuning dial. The Mark I 
Automatic Radio Direction Finder 
equipment is designed to operate on 
either 12 or 24v. input by switching: 
hence, a 12/24v. transfer switch with 
appropriate interlock circuits is in- 
cluded. Standard control components 
— i.e., function selector, volume sensi- 
tivity control, and loop motor drive cir- 
cuits — are brought to a plug on the left 
of the cabinet to permit disconnecting 
the control unit circuits inside the cabi- 
net so that a dual control unit or single 
control unit and indicator can be func- 
tionally tested independently of the 
circuits in the cabinet. This arrange- 
ment has the advantage of permitting 
a full control unit test while not requir- 
ing the use of an expensive piece of 
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Fig. 2. Using a loop simulator (top right) and 



and alignment. 

Meters are installed in circuits as an 
aid to alignment and trouble-shooting. 
They include: (A) Input voltage meter, 
20 or 40v. full scale; (B) input current 
ammeter, 10 amp. full scale; (C) out- 
put meter, 10 and 20v. a.c. full scale 
with 500 ohm load; and (D) tuning 
milliammeter for resonance indication, 
25 ma full scale. The phone jack, pro- 
vided on the front panel, is connected 
to one output circuit while the meter is 
connected to the opposing output line. 
As an aid to construction and mainte- 
nance, standard radio components are 
used wherever practical. 

Another basic component of test 
set, the thyratron current meter (center 
foreground of Fig. 2), is used only for 
adjusting the thyratron standby bias 
and modulation signal phaser; hence, 
it is constructed as a separate unit to 
provide maximum flexibility and r-f 
shielding. The adapters and sockets 
are arranged for direct continuity of 
all circuits, excepting the plate lead, 
which is taken through a 50 ma meter 
in each tube. The Sperry Mark I Auto- 
matic Radio Direction Finder uses 
phase shift control thyratron drive to 
the loop motor, which differs only in 
minor detail from most loop drives. 

Many tests which are basic criteria 
of design need not be repeated in nor- 
mal equipment maintenance. Experi- 
ence has shown that simplified func- 


i special control bos (lower right), automatic 
ig to a shielded room. Equipment is shown 


tional tests would be the greatest aid in 
maintaining automatic radio direction 
finder equipment to maximum perform- 
ance. It is recognized that tests will 
vary to some extent with different types 
of equipment; so the tests listed here, 
as recommended for the Sperry Mark I, 
may be used as a maintenance guide for 
similar equipments. 

1-f Alignment — Signal generator is 
connected to grid cap of mixer through 
a 0.25 mfd isolation capacitor. Inter- 
mediate-frequency (i-f) system should 
be tuned carefully at a low signal level 
to assure accurate peaking of each 
transformer. Upon completion of i-f 
alignment, microvolt input for stand- 
ard output should be recorded. 

I-f Attenuation — Signal generator 
should be connected to its input ter- 


minal on loop simulator panel and 
adjusted to 200 kc. Receiver should be 
tuned to signal generator in Ree-Ant 
function for standard output of 5v. 
Note attenuator setting on signal gen- 
erator, then move signal generator dial 
to i-f (175 kc) and increase signal gen- 
erator output for 5v. on output meter. 
Difference of two attenuator readings 
is RF system’s i-f attenuation. 

R-f Alignment — With this test set, 
r-f alignment of all circuits can be 
made with signal generator connected 
to loop simulator. Alignment instruc- 
tions of particular equipment under 
test may be followed as outlined in in- 
struction manual. It may be remem- 
berd that in many receivers most accu- 
rate alignment is obtained when using 
a signal generator output just suffi- 
ciently above noise level of receiver to 
obtain accurate indication of resonance. 
With this test set, as in case of a screen 
room, maximum signal is fed to loop 
circuits with loop signal coil pointer 
displaced 90 deg. from dial’s zero on 
electrical null. 

3050 Bias and Drive Test — In a 
phase-operated thyratron drive, two 
adjustments are required — i.e., standby 
bias and signal phase. In Mark I 
equipment, standby bias is checked by 
inserting the 2050s in thyratron meter 
sockets and adapters in 2050 sockets in 
receiver. Equipment is placed in Auto- 
Ant function and input grid of tone 
amplifier is shorted to chassis to ex- 
clude tone signal. A current reading of 
3 to 7 ma should be observed on each 
tube. Variation of this current may be 
caused by a defective tube, or drift of 
circuit components, to where it would 
become necessary to change resistor 
component of bias phase network. 
Drive currents are checked by removal 
of short to tone amplifier and tuning 
receiver to a 250 microvolts-per-meter 
signal in each of its bands. Signal coil 
dial is then swung right and left to 
cause loop motor to drive full speed in 


io Setting Chart 
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each direction. During drive, thyratron 
currents are observed and signal phaser 
is adjusted to obtain maximum drive 
current on fired tube consistent with 
minimum back current in off tube. In 
this particular equipment, it is best not 
to permit back current of off tube to 
exceed 7 ma. Once phase of modulation 
signal has been adjusted for most satis- 
factory drive, thyratron meters should 
be removed to prevent scattering RF 
interference. 

Signal-to-Noise Test — Proper func- 
tion of an automatic radio direction 
finder system may be maintained in 
such a manner as to satisfy basie re- 
quirement of receiver in its functions 
as an automatic radio direction finder, 
but neglect of maintaining appropriate 
signal-to-noise ratios can easily lead to 
a pilot’s complaint against equipment. 
To insure a minimum of operational 
complaints, it will be found advanta- 
geous to check equipment in functions 
normally used by manufacturer in his 
production test methods. A manufac- 
turer will probably use several test 
points in each band, but routine main- 
tenance can keep equipment in good 
order by using alignment points at each 
end of band and one center band fre- 

Brief tests are outlined as follows : 

Ree-Ant Signal-to-Noise — Switch 
equipment to Rec-Ant function and by 
modulation on-off method, check and 
record signal-to-noise ratios to average 
characteristics as specified by manufac- 
turer. In this function, signal gener- 
ator attenuator must be set above de- 
sired signal corresponding to antenna 
effective height. 

Rec-Loop Signal-lo-Noise — Switch 
equipment to Rec-Loop function and 
rotate signal coil dial to 90 deg. or 270 
deg. and record signal-to-noise ratios 
for 6 db output, reading signal gener- 
ator attenuator directly as microvolts- 

Auto-Ant Signal-to-Noise — Switch 
equipment to Auto-Ant function and 
record Signal-to-Noise ratios as above. 
In this instance manufacturer’s data 
may not be directly applicable; as in 
case of Mark I equipment, a 0.2 meter 
50 mmf antenna is used in production 
tests. Increase of antenna capacitance, 
or effective height, will, of course, lower 
signal-to-noise ratio figures that are 
obtained. 

Auto-Loop Signal-to-Noise — Switch 
receiver to Auto-Loop function and 
record signal-to-noise ratios which can 
be compared directly with data avail- 
able from manufacturer as operation in 
this function is independent of antenna 
characteristics. In Auto-Loop function, 
loop cross-over test should be made by 
swinging signal coil 90 deg. and 270 


deg. points under loop pointer to deter- 
mine point in degrees to which drive 
reverses its direction. This test should 
be made in center of bands and at a 
field strength not exceeding 250 micro- 
volts-per-meter. A sharp cross-over 
point within 10 deg. of 90 deg. from 
null insures proper operation of auto- 
matic modulation circular circuits. 

In the original certification of an 
automatic radio direction finder, the 
static type accuracy tests are recorded 
in which the loop housing, or the signal 
source, is displaced in steps of 15 deg. 
throughout 360 deg. rotation, and the 
accuracy at which the loop returns to 
the true null is recorded. This test is 
made at varying field strengths from 
50 microvolts-per-meter and up. In 
this type of test small inaccuracies and 
malfunctions are difficult to evaluate. 
Production testing of the Sperry Mark 
I Automatic Radio Direction Finder 
is done by a dynamic method in which 
the signal plane is moved away from 
the loop position at a speed of 3 deg. 
to 6 deg. per second. Whatever error 
has a tendency to exist in the equip- 





ment is read as lag and is greatly 
amplified for ease of recording. Weak 
or erratic drive, unbalance of drive 
torque, or various phase displacements, 
will show more readily in the dynamic 
type tests. 

Auto-Ant Lag Test — Switch receiver 

fully to signal generator in each fre- 
quency at approximately 25 microvolts- 
per-meter field strength. Rotate signal 
coil dial slowly and steadily first clock- 
wise, then counterclockwise, at a speed 
of from 3 deg. to 6 deg. per second and 
record degrees lag or error of loop coil 
pointer from zero of signal coil dial. 
For maintenance test, it will be advis- 
able to record data at 10, 25, and 1,000 
microvolts-per-meter. 

Auto-Loop Lag Test — Switch re- 
ceiver to auto loop fimetion and tune 
carefully by tuning meter to a signal 
of about 50 microvolts-per-meter field 
strength. Record lag at 25, 50, and 
1,000 microvolts-per-meter. While on 
this function, it may be well to test 
drive speed and cross-over point to 
assure a good balance of pointer ac- 
curacy on each side of null. 

It has been found that the produc- 
tion differences of a given series of 
Mark I Automatic Radio Direction 
Finder Receivers are very slight as 
may be assumed in any equipment 
manufactured in quantities. Mainte- 
nance personnel may readily find the 
use of manufacturer’s test specifica- 
tions and test system very advanta- 
geous. Recording of functional data 
from these tests for each receiver as it 
is serviced will insure uniform mainte- 
nance and immediate detection of 
abnormal operation. Such an equip- 
ment record will also aid in establishing 
requirements for spare parts, overhaul 
period, and time limits. 
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These Are the Export Markets 


By RAYMOND L. HOADLEY. f ;„ aK ; a , Edita,. "Aviation" 

This up-to-the-minute survey shows just where U. S. plane, engine, 
and accessory producers can build vital foreign trade business, 
and keen pointers are given on competition today and tomorrow. 


A ter looking over foreign markets, 
British manufacturers believe 
they can double prewar aircraft 
exports. That amount may be fine for 
them, but not good enough for us. For 
a survey of world markets indicates 
that American aircraft makers can do 
much better than that if they are will- 
ing to begin their long-term planning 
for permanent markets early enough. 

Every other exporting nation is 
pushing its goods to foreign ports. 
The trade boom is on. And the best 
bet for American aircraft in this inter- 
national gold-rush is to especially cul- 
tivate the markets of greatest future 

British aircraft constructors recently 
displayed their wares to 6,000 guests 
representing more than 30 different 
markets where the British felt their 
trade prospects were good. Prospects 
of our plane makers are good in an 
equal number of markets; not so 
promising in a lot of others. Let’s see 
where we stand on permanent market 

Our best market lies right in our 
own hemisphere. It is not hard to 
spell out why. Our foreign trade ban- 
kers now estimate that Latin Ameri- 
can nations have more than $4,500,000.- 
000 in gold and dollar reserves. This 
means their available funds to spend in 
foreign purchases today arc four times 
what they were before the war. Else- 
where in the world a nation’s foreign 
purchases is pretty much limited by 
how much it can borrow from the 
United States and the new international 

But that’s not all. Most of us feared 
that the Latin American boom would 
begin to peter out right after the war. 
To the contrary, these countries are 
striding ahead faster than ever. Prices 
of Latin American exports are steadily 
rising. Coffee, meat, lead, silver, to- 
bacco, sugar, tin, and zinc are among 
the commodities still finding a ready, 
even eager, world market. 

The recent hike in coffee prices, for 


example, will bring in an additional 
$225,000,000 to a half-dozen nations 
down there with 60% of it going to 
Brazil. Raw materials (like Chilean 
iron ore) that have not moved out 
in some time are again being exported. 
Finished manufactures have become an 
important item in their export trade. 
Industrial projects like hydroelectric 
plants and steel mills are under devel- 
opment, while new petroleum fields are 
being opened up. 

Then there is the tourist trade. 
North Americans spent $125,000,000 in 
Latin America last year. And that is 
only the beginning of a huge postwar 
travel. So Latin America not only has 
the means today to buy abroad but bids 
fair to continue to have a steady stream 
of dollars and sterling flowing in for 

Argentina, where an airplane can be 
landed almost anywhere in the open 
country, heads the list of Latin Ameri- 
can markets. She has the largest ex- 
change balances and the least inflation. 
Yet we will have to put in our best 
licks there if we want to keep Argen- 
tina as a permanent market for Ameri- 
can aircraft. 

The reasons are both political and 
economic. Both Argentina and neigh- 
boring Uruguay fall rather naturally 
into the British sphere of influence. 
Their meats, grains, and other farm 
products, find their natural outlets in 
Great Britain and Europe. 

That’s why British plane makers be- 
gan concentrating on this area the 
minute the war was over in Europe. 
We may have to accept second place 
in this market. It will depend on the 
changing political situation there as 


well as on our own initiative. But it is 
a market worth fighting for. 

In Brazil the positions are reversed. 
There we are top-dog as that nation’s 
largest supplier. Brazil has $650,000,- 
000 in gold and exchange balances. Ex- 
ports were $600,000,000 last year; may 
reach $800,000,000 in 1946. Accord- 
ing to recent reports from distributors 
there, her airlines, wealthy land own- 
ers, and mining industry could use 700 
planes now if they were available. 
Nowhere in South America has com- 
mercial aviation developed so rapidly 
in the last few years. 

As a long-term market. Brazil is one 
of our best bets anywhere. With an 
area larger than the United States, she 
has vast unexplored territories inac- 
cessible to her under-developed rail and 
highway systems. But she does have, 
already, the largest and most modern 
steel plant in Latin America, produces 
most of the consumer goods essential 
for life, and is building a modern mer- 
chant fleet to fly her flag in world 
trade. Her remarkable industrial prog- 
ress during the war is an indication of 
what the future may hold. And it has 
been, and still presumably is, our State 
Department’s policy to extend all pos- 
sible aid to make Brazil a great nation. 

Chile, third of the Latin American 
“big three”, has large trade balances 
from the export of nitrates. Export 
managers report that British and 
Swedish traders are very active there 
and are offering keen price competition 
in many lines. Chile, of course is a 
rugged coastal country. Nevertheless, 
she is allocating gasoline taxes for air- 
port development and probably could 
absorb several hundred personal planes. 
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Colombia, Bolivia, and Peru have 
more limited market possibilities. But 
even in these areas there will be a grow- 
ing need for commercial type planes 
for freight huuling. With her heavy 
dollar balances, Colombia (also sec 
page 84), is picked for the market oi 
the group. Bolivia holds forth the 
least promise. 

Venezuela, with its rich oil produc- 
tion, offers the most attraction farther 
north. Exports during the last 10 yr. 
were nearly $3,000,000,000, while im- 
ports were just over $1,000,000,000. 
The people cannot eat gold and they 
can’t drink oil. They feel they have 
earned a much higher living standard 
than they have, and the new political 
leaders there are about to use the na- 
tion’s wealth to imprpve the lot of the 
people. The concentration of wealth 
has limited the market for personal 
planes. But this little nation is like 
an awakening giant and is worth culti- 
vating most carefully today. A little 
spade work now may pay rich divi- 
dends to our more enterprising aircraft 
exporters within the next few years. 

Our nearest neighbor, Mexico, cer- 
tainly will bear consideration. Gold and 
exchange balances have jumped from 
$34,000,000 in 1939 to $340,000,000 in 
1946. There is an immediate market 
for several hundred personal planes. 
Mexico is rapidly industrializing and 
the plane market will grow as this pro- 
gram develops. 

Central American countries like Pan- 

ably will purchase few planes, indi- 
vidually, but export authorities feci 
that the overall plane market there is 
worth looking into. 

Europe is not as attractive a market 
as one might suppose, except for air- 
liners. Most governments there have 
strict controls barring importation of 
everything but bare essentials of life 
these days. And by the time the import 
bars are let down we are likely to have 
tough competition not only from the 
British but also the Swedes, French, 
Hollanders and, possibly, the Russians. 
These countries intend to build their 
own aircraft and to export as well. No 
one, of course, would count on the 
Soviet satellites as promising export 
markets at this juncture. 

In the Far East you have a more en- 
couraging outlook over the long term 
than you do for the immediate future. 
Australia can be almost written off for 
several reasons. She is developing a 
highly protected aircraft industry of 
her own which may in time provide 
most of her needs. Meanwhile the 
British will have the preference. The 
Philippines may provide us a small 
but desirable market as the islands get 


back on their feet. Thailand (Siam), 
French Indo-China, and the East Indies 
have little to offer us marketwise. 

But it’s a different story with India 
and China. India is a rich country 
when it comes to exchange balances, 
and her traders maintain that she will 
be very definitely interested in Ameri- 
can aircraft whenever the British un- 
block India’s huge sterling balances. 
Great Britain is committed to negoti- 
ate a financial settlement with India 
within the next 9 mo. Dollars then will 
be available to the Indians, and Ameri- 
can traders will have their first oppor- 
tunity to really participate in India’s 
industrialization and development. 


China and Korea both have attrac- 
tive long term possibilities whenever the 
political situation straightens out in 
these respective countries. The Jap- 
anese had developed Korea into a quite 
highly industrialized nation, but one 
heard little of the nation economically 
since the Japs had kept a tight rein 
on the Koreans. But some day when 
commerce opens up again Korea will 
be a market worth investigating. 

The Chinese are depending on air- 
craft to help solve their difficult trans- 


programs have been laid out by the 
government involving the use of thou- 
sands of planes. But it may be another 
5-10 yr. before China becomes strong 
enough to really make a start on these 
programs, which arc only so much pa- 
per work today. 

Foreign traders have been arguing 
about Middle East markets for the last 
year. Some feel that we have a golden 
opportunity to get a toe-hold there. 
But the majority, including some of our 
former military commanders in that 
area, hold that these markets may buy 
some American goods for awhile but 
are likely to revert to the British and 
French in the long run. 

Last but not least is airminded South 
Africa. Although the Union of South 
Africa is part of the British Empire, 
the whites there arc shrewd traders and 
by no means adverse to buying Ameri- 
can aircraft. Some feel South Africa 
is one of our best potential markets, 
since this land has always had a favora- 
ble balance of trade and has just 
opened new gold fields which should 
more than double the country’s present 
purchasing power. South Africa has 
more landing strips today in proportion 
to its population than any other nation. 
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Colombian Air Transport 
At Crossroads 

By GEORGE M. GALSTER, Latin American Analyst 

A rapid postwar expansion of passenger and cargo facilities has 
strained this South American country's airline resources to the 
point where up-to-date regulation is seen as the only method of 
avoiding a serious crisis. 


A it TitANSPOBTATioK iu Colombia is 
facing a period of unprece- 
dented expansion — yet today, the 
industry is in a state of minor chaos 
because legislation has not kept pace 
with recent developments. 

When surplus aircraft became availa- 
ble after the war, dozens of new com- 
panies started covering the country 
with a network of cargo and passenger 
routes. Lack of control, however, cre- 
ated irregularities potentially harmful 
to the industry as well as to the coun- 
try’s economy. 

Chief among these difficulties has 
been the granting of concessions with- 
out adequately forecasting traffic and 
cargo potentials, resulting in poor dis- 
tribution of service. Another has arisen 
from the haphazard method of defin- 
ing carriers’ rights and responsibilities. 
The whole situation is complicated 
further in that the new airlines are 
clamoring for immediate use of pro- 
prietary airports and elimination of 
alleged monopolies. 

Last year, the Colombian govern- 
ment invited CAA to study the prob- 
lem and recommend changes. Aviation 
circles in Bogota expect that recom- 
mendations will fall into two main di- 

should be set up, similar to CAA, with 
full authority to handle all concessions 
and permits, and this organization 
should be backed by new legislation 


defining various types of airline certifi- 
cates and providing for inspection and 
licensing of aircraft; 2. new inter- 
national airports should be constructed 
at Bogota and Leticia, and key air- 
ports at other points should be nation- 

At present, civil aviation is con- 
trolled by the Ministry of War through 
Colombia’s Department of Civil Aero- 
nautics. This department, headed by 
Col. Jose Forero, has only ten people 
to handle its tremendous volume of 
work. Recently Col. Forero has been 
assisted by a member of the American 
Air Mission in certain problems similar 
to those encountered in the U. S. 

This department will undoubtedly 
form the nucleus of a governing board 
and it is possible that- CAA experts 
will assist in its formation. Some pre- 
liminary work of reorganization has al- 
ready been accomplished by an interim 
council of three Air Force officers 
appointed in August. 

The question of who is to manage 
and operate airports in Colombia is 
probably the most difficult phase of the 
whole problem. With the exception of 
Medellin, most larger cities have un- 
economical duplication of airport fa- 
cilities. In Bogota, for example, AVI- 
ANCA has exclusive use of Teelio 
Airport, which is located close to the 
city and is fairly suitable for modern- 
ization. All other companies are using 


the old military airbase at Madrid, 
about 20 mi. from the capital. Even 
there, TACA de Colombia, LANSA, 
and VIARCO have separate passenger 
terminals. AVIANCA pioneered most 
of the country’s air transport facilities 
and now feels no obligation to offer 
their use to competitors. Projected na- 
tionalization of airports docs not imply 
government ownership, but rather some 
form of joint management where all 
companies would be represented. 

It is evident that the public is greatly 
interested in the proceedings. News- 
papers recently played up the annual 
report made to Congress by Minister 
of War Luis Tamayo, who not only 
cited the need for a long range aviation 
policy but also presented a three-point 
program calling for immediate action. 

Chief among these proposals was ex- 
pansion .of the flying school at Cali and 
the mechanics school at Madrid. At 
present, new airlines are permitted to 
hire American and Canadian personnel 
since there are not enough trained 
Colombians. In addition, the Minister 
urged unification of all radio and 
meteorological services, saying that the 
present system was inadequate and po- 
tentially dangerous. High mountains 
and low cloud cover around most 
Colombian cities emphasize the impor- 
tance of this point. Finally, the pro- 
gram called for paving of runways at 
Turbo, Cucuta, Ipiales, and Tumaco, 
and lengthening of strips at other spe- 
cific points. 

Need for air service is evident when 
one considers that Colombia is divided 
by three great mountain ranges and 
that its richest cities are concentrated 
on high plateaus in the interior. Little 
river transport exists and only two rail- 
road systems — unconnected — have been 
constructed, one originating at Bogota, 
the other at Cali. 

From the international viewpoint, it 
is primary that Colombia’s air trade 
prospects are among the best in South 
America because of the high value per 
pound of exports and the nearness to 
D. S. markets. The government is well 
aware of these considerations, and early 
action may be expected. 
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DEPRESSION IN ’47? 
...controls can bring one 


I T IS CONVENTIONAL for the American busi- 
ness man, who values freedom, to protest against 
government regulation. On this account, many 
people who do not know the facts in detail are in- 
clined to discount current business protests against 
the post-war application of wartime economic con- 
trols. This is particularly true since in his report for 
the third quarter of this year, the Director of War 
Mobilization and Reconversion implied that busi- 
ness is in fine health by remarking that “business 
profits, after taxes, are at the highest point in 
history.” 

In complaining about government controls, how- 
ever, the American business man is not crying wolf. 
These controls were an essential war weapon. Now, 
however, they are contributing decidedly to a twist- 
ing and distorting of the American economy in a 
degree which, if not soon corrected, may well start 
production and employment down the toboggan. 

One general indication of how badly twisted our 
economic system has become is found in the wide 
disparities in the amounts by which different groups 
of prices have increased. Since 1941, for example, 
farm prices have advanced an average of about 
125%. Industrial prices, more tightly controlled than 
any other group except rents, have increased only 
about 32%. Meanwhile, straight time hourly earnings 
of industrial workers have gone up about 60% and 
the cost of living about 43%. 

The advances of individual prices within these 
groups have also varied enormously. Among indus- 
trial prices, that of finished steel has gone up only 
about 14% since 1941, while lumber has gone up over 
50%. Hourly wage rates in the women’s garment 
industry have gone up 116%, while those in the 
brewing industry have gone up only 33%. That share 
of the cost of living due to rent has gone up only 
4%, while that due to the cost of clothing has gone 
up over 60%. 

Well, What Of It? 

At least four things of major importance: 

1. Production, under the influence of price 
control, has been heavily concentrated in some 


lines to the neglect of others. Result— unbalanced 
production, unbalanced inventories, and a seri- 
ous cut in the flow of goods to consumers. 

2. More or less uniform post V-J Day wage 
increases, promoted by the federal government, 
have imposed a far more serious cost problem on 
some industries than on others. This is particu- 
larly true of some of the most basic industries. 

3. While, as a whole, “business profits, after 
taxes, are at the highest point in history” (due 
in part to a temporary excess profit tax rebate 
arrangement) there are enormous disparities in 
the profits of different industries. Some key in- 
dustries are making little or no profits. 

4. If not corrected, the distortion of prices, 
wages and production, which has resulted in 
such a wide disparity of profits, can contribute 
decisively to a major business upset. 

The most striking example of the distortion of pro- 
duction by controls was, of course, that provided by 
a metropolitan meat famine at a time when beef 
cattle crowded the ranges. This has now been recog- 
nized. But there are many other distortions. Abun- 
dance of sports clothes, acute shortage of more essen- 
tial clothing made from the same kind of cloth. 
Successive shortages of critically important products 
like ba l i n g wire and nails as the price lid on steel 
is jiggled first this direction and then that. 

Some of these distortions of production are due to 
material shortages. But a major contributor is un- 
even application of controls, and the total removal of 
some while others are held firm. Among the results 
are bulging inventories of partially completed assem- 
blies and shut-downs while waiting for parts. 

Wage Complications 

While price controls, unevenly applied, have 
shunted production first t h is way and then that, the 
federal government has further complicated the situ- 
ation by promoting uniform wage rate increases 
without regard to varying capacities to pay them. 
The greatest single contribution to this distortion 
was made by the President himself. In the course of 


unsuccessfully trying to mediate the dispute over 
steel wages last January he recommended a wage 
rate increase of 18% cents an hour. Immediately that 
increase was accepted by organized labor as par for 
the first round of wage adjustments, having the sanc- 
tion of the White House itself. The game then be- 
came to beat par. 

But the capacity of different industries to pay 
wage increases varied greatly. During the war some 
had hiked their pay much more than others. More- 
over, in some industries wages are a much larger 
element of total cost than in others. In 1939 (last 
year for which figures are available) wages ranged 
all the way from 2%% of total sales in cigarette 
manufacturing to 34.3% in hosiery manufacturing 
and 65.2% (for wages and salaries combined) in soft 
coal mining. 

Under these circumstances, some industries were 
far less able to meet a uniform wage increase than 
others. Nonetheless, many of them had uniform wage 
increases imposed upon them. Then the price lid was 
held firm. This, coupled with material shortages and 
production difficulties which also choked output, 
squeezed the profit right out of those industries. 

A Study In Contrasts 

Some of the most important industries are making 
little or no profits while they bump along on a pro- 
duction volume which fails to meet consumer needs 
and prevents attainment of maximum efficiency. The 
automobile industry affords one conspicuous exam- 
ple. Another is electrical manufacturing, and rail 
equipment is yet a third. All of them are crucially 
important. Many other lines of business, of course, 
are extremely profitable. For example, the profits of 
a group of large retail stores were 150% higher dur- 
ing the first half of this year than they were a year 
ago; the profits of a group of motion picture com- 
panies were up 140%. 

In the meantime, the workers in some of those 
low-profit industries are in no bed of roses. The in- 
crease in the cost of living since 1941 is now outstrip- 
ping the increase in the hourly wage rate of workers 
in a number of industries, where wage rates have not 
risen as much as the average. On a weekly basis, a 
shorter work week, with less overtime, has combined 
with the recent upsurge in consumer prices, to place 
the living standards of some of these workers below 
the wartime level. 

Such circumstances obviously create pressure in 
the ranks of these workers for another round of 
wage increases. But as long as the profit remains 
squeezed out of their industries wage increases, if 


any, must be translated either into higher prices, or, 
if the government sits tight on the price lid, into 
losses which will discourage production and ulti- 
mately cost workers their jobs. 

What To Do? 

Salvation both for the workers and for employers 
in the relatively profitless section, a peculiarly im- 
portant group of industries, must be looked for 
primarily by increasing productivity, thereby de- 
creasing the cost per unit. Part of this higher pro- 
ductivity can come only from individual efforts 
of the workers themselves. Another part can come 
from an elimination of bottlenecks in materials and 
parts which prevent the labor force from working 
most efficiently. Only by greater output per man- 
hour can workers and management solve their 
co mm on problem. 

Until productivity has been thus increased, it is 
hard to think how the federal government could do 
a greater disservice both to labor and to industry 
than to repeat its performance of promoting a uni- 
form national wage increase. With the present dis- 
tortion of the national economy, some industries 
might again take such an advance in their stride. 
With many others it would raise even greater havoc. 

While avoiding like the plague promotion of an- 
other uniform wage adjustment, the federal govern- 
ment must make it a primary objective to relieve 
distortions caused by the uneven application of other 
controls, primarily price control. Nature has given a 
lift to the elimination of distortions by providing 
bumper grain crops which should in time reduce that 
staggering disparity between a 125% increase in 
farm prices and a 32% increase in industrial prices. 
But that process must be speeded as a matter of 
conscious policy. No element of such a policy is more 
important than expediting' the decontrol of industrial 
prices. Such a course is clearly essential to achieve 
that balance in the production of materials and parts 
required for maximum output. 

Business and labor both want a sustained prosper- 
ity in which all will share. Sustained prosperity can 
be achieved only if we eliminate the distortions in 
wages, prices and profits which now restrain so much 
vital production. 
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Douglas Aircraft Company specifications for the 
3000 psi hydraulic systems of the DC-6 include the 

In the main hydraulic system, the Vickers engine- 
driven Constant Displacement Type Pumps have 
exceptionally long life, low weight per horsepower, 
and very high volumetric and over-all efficiencies. 
The Vickers 7'A" Accumulators assure maximum 
safety because of their forged construction; other 
important features are large capacity and light 
weight. The Vickers Motorpump serves as an addi- 
tional hydraulic power source in emergencies ena- 
bling the pilot to give undivided attention to flight 


The cabin pressurization system uses Vickers 
Variable Volume Piston Type Pumps which auto- 
matically deliver the power and speed variations 
required to maintain the desired cabin pressure 
independent of varying altitude and engine speed. 
The Vickers Hydraulic Motors have high starting 
and running torque. The very low inertia of their 
moving parts permits instantaneous starting, stop- 
ping and changes in running speed. They also have 
exceptionally low weight per horsepower, and are 
free from radio interference. 

Vickers Bulletin 46-41 gives additional data 
about the most complete line of 3000 psi hydraulic 
equipment for aircraft. Write for a copy. 


VlCKERt Incorporated 

DETROIT 32, MICHIGAN 


ENGINEERS AND BUILDERS. 
OF OIL HYDRAULIC EQUIPMENT 
SINCE 1921 
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Closeup s«etch of pa' f of XR 9B helicoptor. showing arrangement of eccoss 
panels designed to speed nspcction and maintenance of controls as well as 
power plan*. 
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BUILT BETTER 

“Secacc&e <x£ 

BROACHING BY 

/4m&Uca<t 


MACHINE CO. 




g — MJEH 


A typical job, performed on a standard American 
T-6-24 broaching machine, is broaching three sides in 
each of two holes of a diaphragm mounting plate. 
Fig. 1 shows the operator about to load and clamp the 
part in the fixture. Broaches are at upper end of stroke. 
Fig. 2 illustrates the machine midway in the broaching 
cycle. Fig. 3 shows the part automatically ejected at the 
end of the broaching stroke. Broaches are returned to 
"up” position before next part is loaded. The complete 
cycle takes less than 30 seconds, including loading and 
unloading. 


ANN ARBOR, MICHIGAN 


BROACHING MACHINES 
PRESSES 

BROACHING TOOLS 
\SPECIAL MACHINERY 


American has designed and 
built broaching equipment to 
help form an endless proces- 
sion of automotive parts. 
Among the countless pieces 
manufactured with the help 
of American broaching ma- 
chines are transmission, steer- 
ing, generator, differential, 
hydraulic, ignition, and 
brake parts, cams, cylinder 
blocks, gears, and connecting 
rods. 


American’s service to indus- 
try is three-fold. American 
makes broaching machines 
and broaching tools; Ameri- 
can engineering talent is at 
your service to devise the 
means of making this equip- 
ment useful to you. Write to- 
day for further details. 
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DeHavilland Hornet wing with lower skin 
removed, showing method of installing 
hinge reinforcing box. 




Portion of outer wing panel of Hor- 
net, showing combination metal 
and wood construction. In this 
craft, single web wood spar is 
turned over at right angle along 
upper edge to pick up shear load 
directly to upper skin. This upper 
surface, as shown here, comprises 
an inner skin attached directly to 
spars and ribs, with another ply- 
wood outer skin to be cemented 
atop spanwise stringers. 
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EXHAUST SYSTEMS • TURBO-JET COMPONENTS • AFTER BURNERS • RAM JET ENGINES 
■ ETAL PRODUCTS DIVISION - RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 


EASTERN OFFICE, 516 BOND BLDG.. WASHINGTON. D. C. 
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Avro Lancaster floor construction over bomb bay, 
with front spar at (A); top skin of floor (B); typical 
intercostal (C); and bomb bay door hinge channel 
at (D). Typical floor cross member is shown at (E) 
and lower skin floor at (F). Rear spar bottom boom 
is at (G|: longeron at (H); and rear spar at (I). Detail 
sketch at lower right shows bomb carrier housing 
below point (J). 


Cutaway drawing showing mounting of mid-lower 
gun turret on Lancaster. Fuselage formers are at 
(A): sealing ring (B); wooden ring (C); turret mount- 
ing ring (D); turret support brackets (E) — also shown 
in detail sketch D. 1 Cross section slcetch at upper 
right shows attachment of turret to support brackets. 
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International Airlines 
KLM Royal Dutch Airlines 
Lockheed Aircraft 
Glenn L. Martin 
Maritime Central Airways 
Matson Navigation Company 
Mid-Continent Airlines 
National Airlines 
North American Aviation 
Northeast Airlines 
Northrop Aircraft 
Northwest Airlines 


Aerovias Brasil, S.A. 

Aerovias Nacionales de Colombia S.A. 

Air France 

Alaska Airlines 

American Airlines 

American Overseas Airlines 

Aviation Maintenance 

Beech Aircraft 

Bell Aircraft 

Bendix Helicopter 

Boeing Aircraft 

Braniff Airways 

British Overseas Airways 

Canadair Ltd. 

Canadian Car & Foundry 
Canadian Pacific Air Lines 
Capital Airlines PCA 
Caribbean Line 
Chance Vought 
Chesapeake Airways 
Chicago & Southern Airlines 
China National Airways 
Columbia Aircraft 
Colonial Airlines 
Compania Argentina de Aero- 
navagacion Dodero, S. A. 

Compania de Aviacion "Faucett" S.A. 

Consolidated Vultee 

Compania Cubana de Aviacion, S.A. 

Continental Air Lines 

Curtiss-Wright 

Delta Air Lines 

Douglas Aircraft 

Eastern Air Lines 

Edo Aircraft 

Fairchild Aircraft 

Globe Aircraft 

Goodyear Aircraft 

Grumman Aircraft 


Pacific Northern Airlines 
Panair Do Brasil, S.A. 

Pan Amcrican-Grace Airways 
Pan American World Airways 
Philippine Air Lines 
Republic Aviation 
Resort Airlines 
Ryan Aeronautical 

S.A. Empresa de Viacao Aerea Rio Grandense 

Scrvicos Aereos Cruzeiro do Sul, Ltda. 

Scandinavian Airlines System 

Sikorsky Aircraft 

Southern Airways 

Swedish Airlines 


Taca Airways 

Tata Air Lines 

TLA Airlines 

Trans-Canada Air Lines 

Trans-Caribbean Air Cargo Lines 

Trans Tropic Airlines 

Trans-World Airlines 

Union Southern Air Lines 

United Air Lines 

Veterans Air Express 

Western Air Lines 

Wien Alaska Airlines 

Willis Air Service 


Hughes Aircraft 


WAPPm /^ARTHUR, CORPORATION 

ONE PAR.IC AVENUE NEW YORK. CITY 


FOR BETTER DESIGN 


RAPID HANDLING AND FACILE STOWAGE 
FEATURED IN FAST AIR FREIGHTER 


R ecently placed in service, the 
all-cargo version of United Air 
Lines’ Mainliner 230 passenger plane — 
the Cargoliner 230 — is novelly fitted 
for • efficient freight-handling by in- 
corporation of heating and refrigerat- 
ing devices, portable winch unit, and 
other freighter aids. A Douglas DC-4, 
the craft cruises at more than 230 
mph., is capable of hauling a maximum 
load of !• tons, and can span the con- 
tinent in under 13 hrs. 

Entirely lacking in windows along 
fuselage storage area, the plane is 
lined completely with white plastic 
laminated sheet. Plvon in aluminum 


fittings, and has numerous lighting fix- 
tures. Installation of the Plyon pro- 
vides air spaces li in. wide by 17 in. 
long between the Plyon lining and spun 
Fiberglas insulation against the outside 
skin. Known as hot panels, these spnees 
provide a duct for even distribution of 
beat or cold throughout the entire 
cargo area. Air is circulated through 
a passage in the ceiling, and from there, 
is diverted to the interior of the cargo 
compartment as well as through the hot 
panels— 700 eu. ft. per min. passing 
through each section. Thus, there is 
no difference in temperature between 
center of compartment and walls. 


In addition, a new dry ice-methanol 
system provides complete refrigeration 
of entire interior. Located in the 
forward belly pit, the refrigeration 
equipment is tied in with the ventila- 
tion system and electronic thermostatic 
control to afford even, low tempera- 
tures, in flight or on the ground, for 
flowers, fruits, vegetables, and other 
perishable cargo. 

Cold Room and Stowage 

When it is desired to cool only a 
portion of the plane, aft section may 
be closed off with a thermo-scaled cur- 
tain equipped with dry-ice pockets pro- 
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For Real Engineering Help 

On Non-Metallics 


Look to Continental-Diamond First 

If it's a question of building better insulation char- 
acteristics into your product to improve its overall 
performance, bring your problem to C-D technicians. 

Here is a helpful, cooperative service that begins 
with a study of the job you want your product to do. 
It is that job which determines the exact C-D in- 
sulation material in one of the many types and grades 
or combination that best meets your particular in- 



sulation requirements. 

A suggestion or two simplifying the design may be 
made also — possibly a method of fabrication provid- 
ing a short cut to faster, more economical produc- 
tion and assembly of parts. 

Take advantage of this seasoned C-D engineering 
help which avoids costly mistakes, wasted effort and 
product failure that go hand-in-hand with "second 
guessing." Phone, wire or write our 
nearest office and a C-D technician will 
be on his way to you. 
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electricity for loading lights when the 
plane is on the ground at stations 
where ontside auxiliary power is not 
available. 

Portable electric winch, coupled with 
4-ft. hoist boom hinged to the upper 
aft corner of main cargo door, facili- 
tates loading of heavy articles — espe- 
cially at fields equipped with only a 
minimum of ground equipment. It 
may be moved to five different points 
in the plane and plugged into the 
electrical system. When attached to 
the hoist boom, the winch can lift 2,500 
lb. at a rate of 30 fpm.; or attached 
to tiedown points inside the plane, it 
may be used to move heavy objects 
to and from stowage areas. 

Night cargo loading is aided by two 
32-cp. flexible floodlights on the upper 
inside section of eaeh side of the main 
cargo door. With door open, these 
lights play over entire loading area 
outside the plane. 
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"Designing with Magnesium" contains a wealth of 
data useful to designers and fabricators. It will help 
you employ weight-saving magnesium to best ad- 

For a free copy, call the nearby Alcoa office. Or 
write Aluminum Company of America, Sales Agent 
for American Magnesium products, 1713 Gulf Bldg., 
Pittsburgh 19, Pennsylvania. 


Use Aluminum Rivets made of Alcoa Alloy 56S in 
assembling Magnesium Products 

I Did you know that magnesium alloy products are 
* assembled with aluminum rivets? — usually Alcoa 
Aluminum Alloy 56S. They do a good job under 
permissible conditions of stress and exposure. 

Alcoa supplies rivets in any style you want, of course. 

And instructions for preparing parts for assembly, methods 
of driving and finishing, may be obtained through Alcoa. 



AMERICAN MAGNESIUM 

SUBSIDIARY OF 

ALUMIN UM COMPANY 


CORPORATION 
OF AMERICA 
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-j II., Assignment is 6 mo. tempo- 
C 1 up y rary; other groups will rotate 
i Plan for experience. Some P-80 jets! 

are cold weather testing in 

itory-civil Alaska. 

, Personal Ro Military-Civil Certifying 
opter-toxi A new CAR Part 9, providing 
for certification of military 
planes in civil use. is being cir- 
' culated for comment by CAB. 

Air worthiness would be de- 
ds. guided termined on basis of plane's 
compliance with military re- 
letting up quirements instead of on re- 
roduction quirements of Parts 03 and 04 
i. to make of CAR, The limited certifica- 
s of war tion would cover military air- 
ting this planes, gliders, rotorcraft, and 
to insure buoyant craft. Models accepted 
by the military would be eligi- 
ble, but not models basically 
i Alaska I like those now holding regular . 

bombers j certificates. 

-51 fight- 1 


craft Council members 3,347; 
total all mfgrs., 4,350; total 
value of PAC member ship- 
ments S8.554.000; and total un- 
filled orders $53,264,000 (not 
counting Republic' . Some pro- 
ducers already see slackening 
demand for personal planes. 
CAA and other authorities 
continue to urge utility im- 
provements to step up volume 


certifying . . . Simpler croft r« 
plone listings up . . . Warplc 
Groom plane-rental service . 


CAA and aircraft indus- 
try representatives are near 
agreement on a new aircraft 
registration system, eliminat- 
ing duplication of recording 
by manufacturer, distributor, 
dealer, and customer. Plan 
calls for dealer registration 
cards, to be bought from CAA, 
transferable like auto tags. 
Dealer gives customer one copy 
of bill of sale; CAA gets other 
two and sends one back to 
customer, attesting plane's 
registration. 


About 45.000 personal planes 
are now registered, and order 
backlogs and production rates 
indicate there will be well over 
1 100,000 before end of '47. If so, 
prediction of CAA Administra- 
tion. Wright, some 18 mo. ago. 
that the total would reach 75.- 

. 000 in 1947 or 1948. will be far 

; Ladd! exceeded. Aircraft Industries 
satherj Assn, reports that in August 

equip- Aeronca shipped 798 planes, 

^-eighth Bomber | Beech 20, Cessna 547, Lus- 
ise at Elmendorf ; combe 280, Piper 798. Republic 
lorage; fighter |20. Stinson 245. Taylorcraft 


tor training. AAF Chief Gen. 
Spaatz announced. In a re- 
cent speech, he said U. S. is 


’ in U. S. occupation forces in 
: Europe. Soviet Union has pro- 
. tested both moves. Army — 

. sonnel in Alaska numbers l 
. than 4.000, some based ' v 
, Field, engaged in cold - 
testing of air * **' — 
i ment. Twer— 

Group will 
1 Field, An 




Due to international tension, 
Administration leaders are de- 
veloping a 5-yr. industrial 
mobilization plan for presen- 
tation to 80th Congress in Jan. 
Mainspring of plan is to re- 
serve rights in most surplus 
war plants sold or leased, by 
contract clauses forbidding 
changes which would obstruct 

production. Few plants vital 
to war have been released. 

Plan calls for: (1) Adminis- 
tration mobilization board and 
staff in Washington; (2> co- 
ordination of all manufactur- 
ers in the industrial assembly 
system developed during war; 
(3) stockpiling vital metals 
and other materials; (4) edu- 
cational orders for new designs 
such as jet power, rockets, 


■an 


■tropolitnn s 


New Air Coordinating Committee Is Set Up; 
Prepare 5-Yr. Industrial Mobilization Plan 
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WAA has approved biggest 
Junk deal In history— sale of 
21,000 surplus combat planes, 
initially costing *3,900.000,000, 
for *6,582,156. Purchasers agree 
' lo fly planes; 


alloys. Successful bid- 
ders: Martin Wunderlich, Jef- 
ferson City, Mo.; Sherman 
Machine & Iron Works, Okla- 
homa City; Texas Railway 
Equipment Co., Houston; Com- 
pressed Steel Co., Denver; 
Sharp and Fellows Contract- 
ing Co., Los Angeles. 


National Airplane Rental 
Service, organized by John 
Qelsse, former CAA deputy ad- 
ministrator for private flying, 
will cover about 300 cities with 
about 1,000 planes when in full 
operation. Mr. Geisse said 
service would be confined to 


. iod, probably 
the Northeast. Backers are 
prepared to invest over *2 
million if expansion seems 
justified. 

Geisse visualized 10,000 
planes eventually in service. 
Using a basis of 500 hr. per 
year per plane, he estimated 


tiflcation of helicopter 
If Board accepts recommenda- 
tions, Yellow Cab Co., will 
operate two helicopter routes 
from Cleveland airport to 
downtown points, using 4-place 
Sikorskys. Interest in ’copters 
for passenger transport, mail, 
industrial, and military serv- 
ices is growing steadily. 

Weigh Plane-Test Rule 
CAB has received comment 
on its proposal that CAA re- 
quire 100 hr. additional ac- 


craft before certification, with 
transport planes requiring 150. 
Many manufacturers opposed 
idea, arguing additional test- 
ing will involve much redtape; 
that some manufacturers al- 
ready run accelerated tests; 
that present involved pro- 
cedures result in more testing 


Medico Total Near 2,000 
There are now 1926 medical 
examiners designated by CAA, 
including 600 ophthalmologists 


53% of persons holding com- 
mercial licenses had to travel 
an average of 46 mi. for medi- 
cals, seeming to indicate not 
nearly enough examiners have 
been appointed. UPMA found 
97% of replies condemned 
CAA's increase in exam fee 
already 


•t Aid 


asked CAA to reconsider it 
Details Feder 
How communities can get 
federal aid for airport con- 
struction was told by CAA Ad- 
ministrator Wright in his 
speech before National Avia- 
tion Clinic. Oklahoma City. 
CAA will furnish instructions. 
Mr. Wright explained 


uthorized by Congress. Only 


4 airports the federal 
should be 5% on costs 
. ' *2 million, and on each 

additional million ud to SX0 
million, federal share would be 
reduced 5%. 

He emphasized need to re- 
duce plane noise, saying no 
nt of money can put an 
airport where residents don’t 
' it. He also urged further 
development of cross-wind 


crafty ^Industry, showing they 
' lo more lime on^job. ^\nd 


jH^propjSle? driven by two 

Ida!? APS - ? 0 * or^l i gt i t planes! 

reported by AMC as elimi- 
itlns flying hazard In dark or 
•g. Future plans call for 
i-lb. unit giving^ greater range 
spijwd wo rld’s lareeat' 


and less than that may be 
available, in line with curtail- 
ment of public works to check 
inflation and divert materials 
to much needed housing. 

Funds to be made available 
in years to come will depend 
upon will of Congress and its 
view of aviation progress and 

Public hearings on rules 
and regulations under the air- 
port law were held October 28. 

Mr. Wright said that for 



EDO IMPROVES SEALEGS 
Model 1650 floats, as fltted tor first 
time on Cessna 140, show several In- 

signs. Construction has been consid- 
erably simplified through use of large 
sheeting on float upper surface from 
chine to chine; longitudinal stiffeners 
down the length of floats also serve 
to provide platforms; and elimination 
of spreader bars cuts weight and 

use of flat sheet for bottom surfaces, 
in place of concave design. (Avla- 




l” 1 Corp.'r with OJ U8e B "f com- 
liany's Jato unit permitted for 
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nets, including precision instru- 
ngninst abrasion. 

ste-aifflrs 


onstratlon ht^MorUreal 
d Australian - deve 


Beach, Cal., harbor. 
Practicability of submersible 
airplane is being considered by 
Navy. Craft strong enough to 
land at and submerge^ to 

kwHSFusS 



f?TsS 

police function. C *Tr°yout 'echoed 


_ .sjs&rsss 

with leadlng^edge^air Intake 
pro]icted Jn<1 |nto tU ‘ l 8cinlc flight 
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us^ing air from slots to feed 
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Airacomet>r^iim ' ol " pa ' 1 ^ p ] 58 

modern°Umes rly 
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'-d “Three- Year 


Airport Developmei 
also. "Approved Airporcs, minu- 
ing Fields. and Seaplane Bases". 

„ ,....jt distributed al 

to airfreight industry by 
Id AI r c r f D I v . , Hagero- 
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IF YOU’VE GONE GA-GA OVER A 

GLOBE-SWIFT ...LISTEN. 


We have a very brotherly feeling to- 
wards men who go to work . . . through 
the clouds. 

Were air-minded too. To prove it, 
we've got the goods right here on earth. 

You’ll see what we mean when you 
taxi to a stop at some air field in the 
great Middle-West, and spy that famous 
orange-and -black "66” shield. That’s 
the sign of Phillips Aviation Products. 
And we believe that name’s a synonym 
for the BEST in the Middle-West, as 
far as fuels and lubricants arc concerned. 

You’ll find that we’ve taken the trouble 
to manufacture and distribute a plenti- 
ful supply of UNLEADED 80 octane 
gasoline to all "66” airport pumps. See 
what this gasoline can mean to you — 
in terms of better performance and a 
cleaner engine! 

Happy flying! Hope to see 



Aviation Gasoune 
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Revere magnesium sheet and shapes 
save 1240 pounds deadload 

for Purity Baking Co., Charleston, W. Va. 



F liminate deadweight! That is the way to save gas, oil, 
tires and maintenance if you are hauling light, bulky 
loads like bread . . . and the way to increase payload if you 
are hauling heavy goods. The Purity Baking Co. saves 1240 
pounds of deadload per truck with bodies built of Revere 
magnesium alloy sheet and extruded magnesium shapes! 

The result: a cut in gasoline consumption of from 3 to 4 
gallons on each typical delivery run of 125 miles, reduced 
wear and tear on tires and chassis, and trucks that are 
easier to handle. The fleet of the Purity Baking Co. averages 
3,000,000 miles a year. When it is entirely equipped with 
these light-weight bodies, it is easy to see that gas savings 
alone will amount to a minimum of $1,000 a month. 

Any operator could justiflably pay a premium price for 
such bodies. But Purity Baking Co., without any previous 
experience m working with magnesium, was able to build 
even the first unit at a cost which compares favorably with 
that of wood frame and steel panel bodies. And they report 
that the latest magnesium bodies they built actually cost 
less than the former wood and steel units! This is made 
possible by the standard magnesium structural shapes engi- 
neered and produced by Revere. 

Readily available from Revere stock, these shapes plus 


Revere magnesium alloy sheet, make it possible for any 

ease as steel. No sheet metal forming is required. None 
but familiar methods of fabrication and assembly are in- 
volved . . . clamping, drilling, riveting. Yet the body 
designer has full latitude, and the finished units may be 
planned to fit any make of chassis. 

For full details on this important Revere development, 
get in touch with the nearest Revere office. A Revere 
Technical Advisor will gladly consult with you on this 
and other applications of magnesium to your business. 

REVERE 

COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
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a better plane 



for safer , easier flying 




f aco 


'ristocraft 




ninmlimd 



Simplified uni-control adds to the enjoyment oj 
flying the Aristocrajt . . . makes piloting as easy 
as driving a car. Controls are coordinated into out 
control. Control wheels are provided for both 
pilot and co-pilot as standard equipment. 



You make effortless, cushioned landings with the 
Aristocrajt. Its safety-retractable tricycle landing 
gear is also safe to land in the retracted position. Extra 
tong wheelbase . . . new type of shock absorbers . . . 
steerable nose wheel for ground maneuvering . . . these 
are important Waco features. 


There's a feeling of freedom in flight in the Aristocrajt. 
The "tail propeller" eliminates the turbulent prop-uasb 
drag found in conventional planes. Propeller is variable fo 
most efficient "bite” . . . reversible for easier maneuvering 
on the ground. 


AIRCRAFT COMPANY, 1611 PITERS AVI., TROY. OHIO, US. A, 
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Thermal Anti-Icing Plan 
Meets Opposition 

A proposal by CAB that no 
commercial aircraft be flown 
into icing conditions unless 
equipped with approved ther- 
mal anti-icing apparatus has 
been postponed indefinitely 
because of opposition by air- 
lines and by CAA engineers 
Air Forces also opined that 
thermal anti-icing is still ex- 
perimental, and that forced 
installation might give un- 
satisfactory results. 

Most new equipment for 
airlines will have thermal sys- 
tems. ATA and CAA con- 
tended cost of converting 
existing aircraft to thermal 
anti-icing would be prohibi- 
tive. New wings, and ex- 
tensive fuselage changes, 

would be needed to accom- 
modate air ducts. Some ther- 
mal systems take heat through 
exchangers from exhaust, 

others burn gasoline. Much 
progress has been made, and 
engineers believe thermal 

anti-icing best prospect on 
which to concentrate. 


* CROSS COUNTRY * 
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Few people realize how extensive are Ex-Cell-O’s facilities for the 
speedy production of quality parts. Yet the same wide experience, 
the engineering “know-how”, and the outstanding accuracy that 
distinguish Ex-Cell-O machine tools and cutting tools wherever they 
are used ... in many parts of the world ... go into Ex-Cell-O’s 
production parts manufacture. 

If your product requires carefully machined parts, the chances are 
Ex-Cell-O can work with you to your economical advantage. Con- 
tact Ex-Cell-O today, either at the Head Office in Detroit or through 
any one of the 27 other leading industrial centers where Ex-Cell-O 
field engineering representatives are located. 


EX-CELL-O CORPORATION • DETROIT 6 


PRECISION 


NO MATTER WHAT YOUR 
PRODUCT MAY BE ... 

Ex-Cell-O’s Complete Parts Production 
Facilities May Be of Practical Help to 

YOU! 
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FOUR SIZES of drivers insure best results with 
the Engineered PHILLIPS RECESS 


Phillips Recesses are designed for 
maximum driving power in each 
size of screw. Drivers are matched 
to insure proper torquing values. 

There are only four drivers to 
cover the complete range of sizes, 
and two drivers fit 85 per cent of 
all Pliillips Screws used. 

With the correct size of driver 
you get all the advantages of re- 
cessed screws and avoid the “bug- 
reaming. The great driving power of th 
lakes this a real danger when you use to 


abot 


i , present in 
if s, of possible 
cruciform recess n 

Conversely, too small a driver spoils the outstanding advantage 
which the recessed screw can give you — that same driving power. 

We design delicate tools for the tiny screws and robust, sturdy 
tools where maximum torques are permissible. It pays to use 
the right tool for the job. 

.4 ship's anchor is oat of place in a rowboat! 



fate# 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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FIELD OPERATIONS 


Guard Your Airport Investment 
With Specialized Fire Equipment 

Highly vulnerable to combustion, aviation equipment and 
materials should be carefully protected, particularly in view 
of scarcity of replacements. 


A IKI'ORT operators, now enjoying 
a boom in personal Hying and air 
transport activities, have at the 
same time inherited steadily increasing 
lire hazards. According to statistics 
compiled by the National Fire Pro- 
tective Assn., airplane hangar blazes 
alone cost an estimated $38,000,000 
last year — reported to be about 40 
times the 1944 total and an all-time 
high for airport losses in a single 
year. Destruction by fire of individual 
aircraft on the flight line or following 
crashes were not included in this study, 
hut here too, destruction admittedly has 

These sobering figures should give 
pause to every airport owner or execu- 
tive, and, most important, -should insti- 
tute a spot check of the base’s fire- 
fighting facilities and of precautions 
to keep damage to a minimum once a 


blaze has started. Since utilization of 
flying equipment is at a particularly 
high peak, fire may not only mean a 
loss on the original investment, but- 
also an extended period of no revenue 
while hard-to-get replacements are 
sought. 

Hangar blazes, as a rule, are the 
most extensive and costliest type of 
combustion. Experience points to the 
following factors as those which con- 
tribute most to these serious fires: 

1. Too much dependence on distant 
public Are departments, not taking into 
consideration time element in response. 

2. Absence of satisfactory water sup- 
ply systems and mobile fire-fighting 

nicipal jurisdiction. 

3. Lack of engineered fire protection. 

4. Inferior hangar construction. 

5. Failure to divide hangars into bays 
or divisions to limit area of fire; also 
reluctance to protide a series of small 



National Aero-O-Foam unit is designed to he handled by one-man. Chemical is drawn up 
stated that one S-gal. container can thus be diluted to make approximately 800-gal, of foam. 



in 


m ylissouri 


A parent plant or branch 
office in Missouri is a bid 
for better business. There’s 
money to be made in Mis- 
souri . . . and here’s why: 

The 'new state constitution 
is modem, favorable to in- 
dustry. Low taxes. Water 
supply unlimited. Low cost 
power and natural resources 
in abundance. Excellent 
transportation facilities. 
Wealth of diversified mar- 
kets. Skilled and semi-skilled 
native labor available in 350 

During first nine months 
of 1946, 2,251 new busi- 
nesses were incorporated in 
Missouri. 



THE STATE 
OF MISSOURI 

In The Heart of America 
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ADD 


to the DC-4 with WRIGHT CYCLONES 


The 1425 HP Cyclone *)HD Power Unit offers operating and main- 
tenance advantages which no DC-4 operator can afford to overlook. 
Proven by scheduled airline service, this Wright development pays 
for itself many times over. 

The Power Units are complete to the firewall, fit the present 
DC-4 nacelles, and are completely interchangeable regardless of 
nacelle position on the airplane. 

Consider the summary of advantages. A Wright representative 
will be pleased to show what the greater earning power of Cyclones 
can mean to your own operations. 




Reduced and Simplified Maintenance 

The Installation Is simplified and acces- 






Propellers and Accessories Utilized 


WRIGHT 

AERONAUTICAL CORPORATION 

Wood-Ridge, New Jersey 
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21% oxygen content of the air to 14 
or 15%, at which point combustion can- 
not be sustained. Features of this 
equipment are good mobility and 
cleanliness, the gas having no effect 
upon the materials it blankets. 

Intended especially for electrical 
Harelips, but equally usable for Class 
B fires, carbon tetrachloride is most 
commonly contained in hand-operated 
extinguishers, such as those made by 
Pyrene or Fyr-Fyter, which expel the 
liquid by pumping, by air pressure, or 
by using CO„ cartridges. Maximum 
effective range is 20 to 30 ft. 


private hangars, lounge building for 
gathering of flyers, tennis and shuffle- 
board courts. Also, Richards plans 
charter, sightseeing, rental service, and 
flight Instruction. K. G. Spence of 
Macon, Ga., will assist. . . . Hawthorne 
Plying Service's v.-p. Walter Phipps 

at Columbia (S.C.) Municipal Airport, 
including 40 ft. x 60 ft. dope shop, 10 
all-metal individual hangars, and 5 
concrete stalls to accommodate planes 
of twin-engine Cessna size. 

Third Region: Oliver L. Parks, pres. 
Parks Aircraft Sales & Service, has an- 
nounced $275,000 development and 
beautification program at Hoosier- 
Parks Airpark. Indianapolis. Program 
for newly acquired 18.8-acre tract ad- 


jacent to field includes additional grad- 
ing, extensive landscaping, and erec- 
tion of 196 individual T-type storage 
hangars. . . . Cleveland Aviation Club 
is sponsoring plan for establishment of 
Cleveland Metropolitan Air Authority, 
which would have legal power to estab- 
lish and operate airports in Greater 
Cleveland area. . . . Seymour Plying 
Club has been incorporated at Seymour, 
Wis., with L. A. Nelson pres.; Jarvis N. 
Sellberg, v.-p.: Marvin Kuehne. sec.- 
treas.; Robert Juhin. Oconto. Wis., 
flight instructor. . . . Work has started 
at Rice Lake (Wis.) Municipal Airport 
on a 40 x 100 ft. permanent steel hangar 
and shop building. . . . Chaplin’s Air- 
park. just outside city limits of Ply- 
mouth, Wis., was recently opened, offer- 
ing flight instruction, charter service, 


TAGGING THE 

BASES 


First Region: Syracuse, N. Y-. has taken 
over Syracuse Army Air Base under 
Interim permit covering all aviation 
landing and taxi facilities, buildings, 
and equipment. Survey has been 
ordered to determine what is needed 
to open field. . . . Rochester. N. Y.. 
Common Council has approved con- 
struction of four 9-plane hangars at 
$60,000, and improved lighting, paving, 
and drainage at another $40,000. . . . 
Annapolis, (Md.) Airport, Inc., built on 
176-acre tract 2 mi. south of Annapolis 
on Bay Ridge Road, has been licensed 
and will be Class 2 field when present 
plans are carried out. . . . AAF recently 
turned over Millville (N.J.) Airport to 
that city, which leased facilities for 
7 yr. to Tri-City Aviation Corp. Field 
has 5-mi.-long runways. It is to serve 
as base for cargo airlines with hangar 
and service station for commercial 
craft. Boris Golenkow is Tri-City 
pres., and Francis Hine is maintenance 
director. . . . Public auction of private 
airport was held recently at Leesburg, 
Va., with bidders arriving by plane. 
Arthur C. Hyde, owner and operator 
of Congressional Airport (at Rockville, 
Md.) and Hyde Field (Clinton, Md.) 
was high bidder. . . . George W. King 
and Harold J. Smith, operators of 
Tonawanda (N.Y.) Airport, plan to 
make field a mecca for private pilots, 
providing cabins, restaurants, and 
transportation to and from Buffalo. 
. . . Pocomoke Flying Club, Inc., Poco- 
moke City. Md., has opened Class 1 

field. Operator is E. H. Nock WAA 

is returning Reading (Pa.) Airport to 
city, with exception of some govem- 

fleld. Army intends to lease apron 
No. 1. . . . Tri-Cities Aviation School, 
Binghamton. N. Y., providing free 
aviation training to vets under GI Bill 
of Rights, has completed first 6 mo. 
operation with 105 registered. . . . Ross 
Airpark. Pulaski, N. Y., is undergoing 
improvement — runway extensions and 
addition of new office. C. Ross is owner 
and manager. 

Second Region: K. G. Richards, ex- 
Navy pilot, is building Airport and Aero 
Court in Silver Springs. Fla. Three 
runways have been laid out, longest 
2,600 ft. Plans call for administration 
building, 8 cottages with adjoining 



jjjLjJj, 1 11 •he realm of forging de- 

sign and the development 
af • / , - - of proper grain flow 

Wyman-Gordon hag long 
pioneered and line originated 
many forging designs which, 
at the time of their development, 
were considered impossible to produce by forging. What- 
ever your production problem, Wyman-Gordon engineers 
will be found ready to study it and report to you how 
modern forging can give you the most satisfactory results. 


WYMAN- GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 
HARVEY, ILLINOIS 


DETROIT, MICHIGAN 
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DARNELL 


4 - 



CaAterA &■ Wheel A 

Darnell Casters and 
Wheels are pre-tested 
for efficiency and du- 
rability— you are as- 
sured a long life of sat- 
isfactory service. 

SmootA 


DARNELL CORP LTD. 

LONG BEACH 4, CALIFORNIA 
60 WALKER ST.. NEW YORK 13. N Y 
36 N CLINTON. CHICAGO 6 ILL. 




and scenic rides. Company also has 
Sheboygan County Piper agency. In- 
corporators are Harvey. Johanna, and 
Harry Chaplin ol Plymouth; Erie 
Chaplin, Waldo; and Clyde and Maria 
Kaiser. Adell. . . . Capitol Air Service, 
Weir Cook Municipal Airport, India- 
napolis, has been sold to Plainfield 
Airport, Inc., Wm. Hylton, pres. . . . 
Minnesota airports' fixed base opera- 
tors. giving flight instruction, selling 
aircraft, maintenance and repair, have 
announced formation of Minnesota 
Aviation Trades Assn, with headquart- 
ers at 813 North-Western Bank Build- 
ing, Minneapolis. Frank B. Cliff is 
exec.-dir. . . . Gregory, Mich., pop. 200. 
has 60 members in its Airport Club. 24 
students under GI flight training, and 
40 others either taking lessons or al- 
ready flying own planes. Pres, of club 
is Charles Showerman. 

Fourth Region: An $8000 hangar cap- 
able of accommodating 8 planes, has 
been purchased for Llano (Tex.) Air- 
port. . . . Installation of parking lot 
with tables, bus service, resurfacing of 
tennis courts, and reopening of swim- 
ming pool are among proposals to make 
New Orleans airport more attractive 
for private flying. . . . The 1568-acre 
Harlingen (Tex.) Army Air Field was 
recently re-dedicated as civilian All- 
Valley Airport. Field has two 6,000 ft. 
runways and three about 1 mi. in 
length. . . . Spring Valley, Wis., has 
new flying club, with airport 'k mi. 
from city. President is Wayne Reid, 
while Henry A. Friede is v.-p. and 
Harold Olson is sec. 


Fifth Region: Brayton Flying Service 
Lambert-St. Louis Field, has purchased 
old McDonnell Aircraft Corp. buildings 
at north end of field for $90,000, to be 
used for expansion of aircraft and 
mechanics school, for servicing, and 
> provide space for sale of aircraft 
x>ls and parts. Pres, is Clyde Bray- 
>n. . . . Residents of greater St. Louis 
. rea recently were guests of Greater 
St. Louis Aviation Operators Assn, in 
series of Sunday open house tours to 
eight airports. Flying exhibits and 
displays were run off to promote more 
inter-airport private flying. Fields vis- 
ited: Meremac, Weiss. Sylvan Beach, 
Lakeside, Parks Metropolitan, Kratz, 
St. Charles, and Lambert. 


Sixth Region: Some thousand flyers 
participated in second annual Ensenada 
(Mexico) Air Tour, starting Oct. 5 
from Vail Field, Los Angeles, which 
was port of entry, with customs officials 
available to eliminate border stops. 
Second Annual Arizona Aviation Con- 
ference was scheduled at Phoenix at 
press time. 


Seventh Region: Oregon board of aero- 
nautics approved following airports: 
Skyhaven Airport. Salem; Williamette 
Airpark, Eugene; Harrisburg Airport; 
Klamath Falls Municipal Airport; Lex- 
ington Municipal Airport; Troh's Sky- 
port, Portland; Adams Airport, Silver- 
ton; Sutherlin Skyranch, Sutherland; 
Cottage Grove Airport; Florence Air- 
port; Tillamook County Airport, Tilla- 
mook. Oregon board also approved 
following flight schools for pilot in- 
struction: Cascade Airways, Lebanon 
Airport; Oregon Aircraft, Hillsboro; 
■'HAPS" Flying Service, Hillsboro; 
Coastways School, Tillamook Co. Air- 
port, Tillamook and Pendleton Air- 
ways, Pendleton Airport. 
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"MANY HAPPY RETURNS" 
TO YOU! 


Ten years may not be a ripe old age. In fact, in our 
case, we consider it but a stage in active, robust 
growth. To date, in terms of accomplishment, 
we can point to: 

Over 70,000,000 Engine Hours on Inlovo Products.* 
Over $20,000,000 Spent on Intovo Research. 

Over $50,000,000 Invested in Intava Equipment 
throughout the World... 

And over 8,000 airports on the world's airways offering 
Intava International Petroleum Service. ..based on Intava 
Petroleum Products of consistent superiority and 
unvarying uniformity. 

Today, Intava serves the air commerce of the 
world in most areas outside the U. S.— Intava service 
with Intava products. . . plus the intimate knowledge 
gained in the past 10 years of the various business 
methods and local regulations encountered abroad 
. . .cuts costs and saves time for our airline clients. 
This may be precisely the kind of “happy 
returns” you seek. 


AVIATION, November, 1946 


119 



/^SIMPLIFIED LUBRICATION 
Uiyy ' for DOUGLAS DC’4's 



The new Sinclair DC-4 Lubrication Chart, based on 15 years of practical 
experience, is a major step toward simplification of aircraft lubrication. It 
enables maintenance crews to do a thorough, safe, commendable lubrication 
job on every mechanical detail of the giant DC-4's with just four greases. 

In this way, lubricant inventory is held to a minimum ... maintenance 
costs are kept appreciably lower. Ask our engineers for this useful, time-and- 
moncy-saving DC-4 Lubrication Chart. 

FOR FUU INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY. 430 FIFTH AVENUE. NEW YORK 20. N. Y. 
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Beating the Airport 
Noise Bogey 

Serious impediment to airpark program — and thus to produc- 
tion and distribution — comes from public misunderstanding of 
noise sources. Here's how "grassroots" education can be 
conducted. 

By FRANK R. BRINE 


AlBPOKTS HAVE LONG ll!l(l a reputa- 
lion for being noisy, but the 
-“-problems of this decibel associa- 
tion haven’t heretofore been too bad. 

Today, however, these difficulties are 
rising with greater and greater fre- 
quency to plague the whole industry — 
from the manufacturer clear through 
to the man who wants to establish him- 
self as a dealer. In fact, the noise repu- 
tation presents a serious threat to the 
industry’s further development, for 
CAA officials are finding many com- 
munities refusing to allow any type ot' 
landing facility under the new Federal 
Airport Act because these proposed 
airports would “constitute a noisy 
nuisance.” 

To counteract the largely-unfoundcd 
belief that lightplunc airports are 
noisy has, therefore, become a major 
issue in which all phases of the industry 
and government arc being joined. But 
it is in the “grassroots” area — with the 
individual operators themselves — that 
the burden of the work must be done. 

Just what are the facts? Are all 
airports really noisy? 

Basis of the problem is the fact that 
the average person makes no distinc- 
tion between military and transport 
airports and . small ports devoted to 
lightplanes. Thus, in many eases, the 
operator of a small airport gets blamed 
by an irate public for a nuisance which 
is in no way his fault. 

There is, for example, the recent ex- 
perience of “Speed” lianzlik, who op- 
erates Flushing Airport not far from 
over-crowded LaGuardia Field. He 
"'as sharply criticized in local news- 
papers for conducting a noisy opera- 
tion: things went so far that a town 
meeting was called to look into the 
matter. 

Hanzlik suiprised a lot of people by 
attending that meeting. There lie ex- 
plained that he operated a small air- 
port for personal flyers whose planes 
ranged from 50 to 200 mpb. He told 
the irate citizens that pilots operating 
from his field were required to fly as 
high and far away from the town as 
possible, to observe all traffic rules, and 
to keep noise to a minimum. By an- 
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swering a few simple questions Hauzlik 
was able to convince the property own- 
ers that it was not the 65- and 85-lip. 
engines from his field, but the 1,000- 
to 2, 000-lip. transports and military 
craft from nearby LaGuardia that 
were generating the objectionable 

Hanzlik's conduct at that meeting — 
and others to which he was invited — 
so impressed the people involved that 
his name was proposed for the job of 
Aviation Director of Flushing, a post 

Another case in a nearby area was 
that encountered by Steven W. Saloy, 
who operates Brooklyn Sky Port, lo- 
cated in Mill Basin not far from the 
Navy’s Floyd Bennett Field. 


Every time the phone rung and an 
angry resident complained, Saloy cour- 
teously and patiently asked for a de- 
scription of the plane. Invariably it 
turned out to be a military craft. Each 
lime Saloy explained that the float- 
fltted Piper Cubs he operated couldn’t 
possibly have made the noise of which 
the neighbors were complaining: he ex- 
plained the difference between U5-hp. 
engines and power plants developing 
up to 2,000 hp. with controllable pitch 
propellers. 

It was not long before the nearby 
residents hail all been well educated 
to the differences between small light- 
planes and military craft' — and Saloy 
had firmly impressed on a great many 
minds that he was in business near 
them where they could also enjoy fly- 


Tkcse 


"tuples 


of the type o 
which must be done all over the coun- 
try. In some other places it has been 
done, and done well. But many more 
operators must make sure that nearby 
residents don’t acquire the easy habit 
of placing blame where it doesn’t be- 
long. 

The idea that all airports, regardless 
of size, are noisy, must be driven from 
the public mind; the average man and 
woman must be taught to discriminate. 
As II. \V. Cullinau, Jr., CAA superin- 


SOUTH BEND LA 

Fit Quality First 

IN AVIATION REPAIR 
AND OVERHAUL WORK 

- , 9A *■** .A**:* 



oircraft plants and air bases testify to their superior quality. South Bend 
te today for free Cotolog 100-D. 

SOUTH BEND LATHE WORKS 

503 EAST MADISON STREET . LATHE SUI1DERS SINCE ITOA . SOUTH BEND 33, INDIANA 





tendent of airports for New York, says, 
“The public must be made to realize 
that it isn’t the airport but who uses 
it that makes the difference.” 

Recent tests have shown that the 
noise of a lightplane landing at, or 
taking off from, an airpark close to a 
residential district has a sound level 
generally no greater than passing street 
vehicles. 

These tests were conducted by the 
Bureau of Standards, which set up a 
sound-level meter in St. Petersburg, 
Fla., where the municipal airport is 
scarcely nine blocks from the city’s 
business district and on the edge of 
a residential section. The lightplane 
used in the test gave a reading of be- 
tween 70 and 80 decibels, depending on 
its altitude. On a busy street where the 
noise level consistently hangs around 
80 decibels the plane could not even 
be heard passing directly overhead. 

Since only lightplanes can be oper- 
ated with a minimum of noise, W. T. 
Piper, pres, of Piper Aircraft Corp., 
believes that such planes should be the 
only ones permitted to use “close-in” 
airports where neighboring residents 
might be bothered by noise of high- 
powered craft. 

Already there is a tendency on the 
part of some operators to adhere to 
this thinking and to limit use of their 
facilities. Some operators, for exam- 
ple, have banned certain government 
surplus training craft with adjustable 
pitch propellers; others are limiting 
the number of craft which may be 
flown from the field to such planes as 
are already based there. 

Some operators have found it ad- 
visable to curb — at the home port — 
the student activity of shooting land- 
ings. They have found it expedient to 
pick a field far enough out so that 
noise is not an issue and have their stu- 
dents fly there for such flight work. 
This type of operation has the added 
advantage of eliminating considerable 
traffic at the home port, making it more 
attractive to transient business. 

Another operator requires all pilots 
— before each flight — to sign a form 
binding them to “avoid wide open 
throttles, low flying, and direct take- 
offs over close-in neighboring homes.” 
Violators of the agreement are ground- 
ed so far as that field is concerned. 

That the general noise problem is 
truly serious for the industry as a 
whole is evidenced by the fact that 
many government officials point out 
that before the campaign to get more 
close-in airports is over an elaborate 
system of airport licensing may become 
necessary. Such licensing would make 
it possible for the government to con- 
trol operators who refuse to conduct 
their operations in such a way as to 
minimize noise. 
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YOU MAKE OVER 1500 NEW FRIENDS 


E VERY new Piper Cub owner is 
adopted by a group of more 
than 1500 friendly Piper Cub Dealers 
throughout the world — the largest 
dealer network in aviation. That 
means you are "at home" along the 
air lanes from coast to coast, for every 
Piper Cub Dealer considers you his 
personal responsibility when you touch 
your wheels at his airport. He excels 
in courteous attention — anything that 
adds to the comfort, convenience, 
pleasure and safety of your trip. He 
gives you expert aircraft servicing, 
too, although your Piper Cub will 
require little of that. 


LOOK TO THE LEADER 

FOR GOOD SAFE PLANES YOU 
CAN AFFORD TO BUY AND FLY 


when you get your new PIPER CUB 


Your Piper Cub Dealer is happy to P 
be part of the vast Piper organization j 
because he has so much more to offer j 
you in safe, economical flying. Enjoy j 
a free flight demonstration in the two- i 
passenger Piper Cub Special or the I 
thrcc-passcngcr Piper Cub Super Cruis- J 
cr, each of which is the lowest in price i 
of any similar planes of its passenger I 
capacity. A dual flying course is in- [ 
eluded with the purchase of every new j 
Piper Cub. Let your Piper Cub Dealer I 
tell you about the convenient payment 
terms for these new Cubs. Remember 
— only Piper ma kes the Cub, that good , 
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BFG SPONGE' 
KOROSEAL RUBBER SEATS 


WINDOW. 

SEALS 


SANDWICH 
CONSTRUCTION 
BULKHEADS 
AND PANELS 


COWUNG WING 
ANTI-ICER DE-ICER 


PRESSURE SEALING 
, ZIPPER AILERON 
' SEALS 


ANTENNA 


FLIGHT 


ANTI-ICER 


WALL 


PRESSURE 

SEALING 

ZIPPER 

BULKHEAD 


ELECTRICALLY HEATED 
OR ALCOHOL FEED SHOES 


ABRASION 

SHOES 


ABRASION SHOES 


KICK PLATES 


LATEX DIPPED 
CONTROL WHEELS 


FLIGHT RUG 


KOROSEAL LACINGS 


'AIR INTAKE AND SCOOP ANTI-ICER 


RIVNUTS 


HYDRAULIC 


DIRECTION 

FINDER 

ANTI-ICER 


I c [ BFG TIRES 

| AND TUBES 
BFG WHEELS AND SPINNER SANDWICH 

EXPANDER TUBE DOME CONSTRUCTION 

BRAKES ANTI-ICER FLOOR 


FLEXLOCK 

GASKET 


VYING DE-ICER 


CEMENTS — USED TO APPLY FLIGHT RUG, TRIM, EXTRUSIONS, ABRASION SHOES, ZIPPERS, ETC. 


How rubber makes flying safer, 
more comfortable, too 



sary for safety. 

These include the til 
cushion the landings a 
plane in comfortably anc 
there are the De-Icers, made only by 
B. F. Goodrich, to break away the ice 
that forms on wings and tail surfaces 


The electrically heated rubber shoes 

of the airplane are also important for 
safe flight in all weather. The hose, 
seals, brakes, and many other rubber 
parts are also vital to efficient flying. 

Then, there are the products that 
make flying more comfortable. 

Airline cabins are equipped with 
comfortable sponge rubber seats, 
and many of them have B. F. Goodrich 
flooring materials made of durable, 



work with airplane c 
develop new products wherev 
and synthetic materials may make the 
planes better, cheaper, or safer. The 
B. P. Goodrich Company, Aeronautical 
Division, Akron, Ohio. 


B.F. Goodrich 

FIRST IN RUBBER 
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STRIKING FORCE "PACKET” 


The Army is dedicated to the fast movement of troops, to 
lightning-like strikes in offense and the fast deployment 
of defending forces to key positions. 

This principle is implemented by the close alliance be- 
tween land and air forces. To the Third Air Force (Troop 
Carrier Command) has gone the job of speeding the trans- 
port of airborne battle specialists. 

And to the Fairchild Packet has come a major role in 
the maneuvers that develop these techniques. 

The Packet can shift from assignment to assignment 
with ease. It tows gliders. It carries guns, trucks or light 
tanks. It transports a complement of 42 airborne infantry- 
men. It is a jump ship for a like number of paratroopers. 
And, in a few minutes, it can be transformed into a hos- 


pital plane, carrying 34 litter wounded and four attendants. 

The first plane designed specifically to carry cargo, 
with abilities typical of Fairchild design and engineering 
ingenuity. The Packet proves its versatility on duty with 
the Third Air Force. 



Fairchild llircr aft 

^ Division of Fairchild Engine & Airplane Corporation , Hagerstown, Maryland 
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ALUMINUM CLEANING 



A New Specially Designed Material — Now available for 
cleaning aluminum aircraft is Kelite Formula 33. Aluminum 
oxide coatings and discolorations are quickly— thoroughly re- 
moved. Time, labor and materials used for subsequent polishing 
or painting are reduced to a minimum with new Formula 33. 
A New Simplified Method — Kelite Formula 33 used in 
conjunction with Kelite KDL No. 28 offers an ideal combination 
for aluminum cleaning. KDL No. 28 effectively removes dirt, 
grease and films. Kelite Alu-Clean provides the final polish. 
Alu-Clean produces a bright, even, lustrous finish -no smut, 
scratches or swirl marks. 

A New Standard in Aircraft Cleaning — Let the Kelite 
Service Engineer show you how these Kelite Materials properly 
used under Kelite pH Control can establish a new high standard 
in aluminum cleaning. His training and experience in the air- 
craft field will save you time and money. His services are avail- 
able upon request. 


KELITE PRODUCTS, INC. 

P. O. Box 2917 • Terminal Annex Station 
Los Angeles 54, California 
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STAINLESS TUBING 


Carpenter STAINLESS TUBING 


Lighter Gauges, Extra Strength — These uniform 
walls plus the high strength/weight ratio of 
Stainless Steel mean that you can specify 
lighter gauges without sacrifice of strength. 

Full Corrosion Resistance — You get cold rolled 
I.D. and O.D. surfaces with Carpenter Stain- 
less Tubing. Then too, our method of manufac- 
. ture does not require, nor permit, any sacrifice 
of analysis. 
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America's Airplane Builders Depend on 


PITTSBURGH AIRCRAFT FINISHES! 





§5 





Pittsburgh 


FINISHES 


Information Tips 



Sftsiii 
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AIRCRAFT INSTRUMENTS 


tyfsf.e'Ve <m Stfcctwacy 

U.S. GAUGE 




Altimeters 
Airspeed Indicators 
Manifold Pressure 
Engine Units 
Oil Pressure 
Oil Temperature 
Suction 
Tachometers 
Hydraulic 
De-Icing 

Differential Pressure 


UNITED STATES 
GAUGE 
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IMPERIAL HI-DUTY SHUT-OFF VALVES 



IMPERIAL o 
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The easiest and most accurate way to determine the 
acceptability of gears is to check them on a VXNCO 
GEAR ROLLING INSPECTION FIXTURE. 

These widely Used fixtures combine simplicity of design, 
ease of operation and structural quality of the highest. 
They provide a fast, accurate check of concentricity and 
backlash, duplicate assembly conditions wherever pos- 
sible and eliminate mathematical computations. All 
readings are direct and clearly visible on dial indicators. 
Inspection time is reduced and very little floor or bench 


space is required — size range starts from 6%" x 9". 
Another feature of all VINCO GEAR ROLLING IN- 
SPECTION FIXTURES is Easy Loading of Parts, a result 
of loading directly on the bearing surfaces. This elimi- 
nates the placing of work on an arbor, installing the 
arbor between centers and the resulting tendency to 
incorporate additional errors into the indicator read- 
ings. Cut gear rejections at final assembly to a new low 
with VINCO GEAR ROLLING INSPECTION FIX- 
TURES. Write today for your copy of Bulletin No. 91 
and learn more about these fixtures. 
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Airborne communications require the utmost efficiency in compo- 
rnt parts in order to insure uninterrupted contact between the plane 
and ground stations. Playing an important part in maintaining this 
vital communication link are the inter-equipment cables, connectors 
and plugs. 

An especially valuable asset of Amphenol connectors is the positive 
contact, quick disconnect feature. This enables maintenance men to' 
substitute an operable communications or radar unit for a faulty one- 
in a matter of a very few minutes. Repairs in the equipment can then be 
the ground while the plane continues on its scheduled flight. 
Amphenol components are mechanically efficient and electrically 
correct. Electronic engineers, and radio and radar operators alike 
have, through long experience, come to place every confidence in 
the dependability and superior qualities of electronic components 
bearing the Amphenol name. 
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Rule O' Thumb 






may get you 



Why wear down and out two or three wheels 
when one might do the job and do it better? 
Selecting wheels by guess adds up to too much 
money for too many wheels; too much cost be- 
cause of sluggish stock removal, inaccuracies 
in finishing, and rejected work. 

These are facts and are good reasons why 
there are thousands upon thousands of com- 
binations in grain, size, grade, structure and 
bond in the complete line of Simonds Abrasive 
Borolon (aluminum oxide) and Electroion 
(silicon carbide) products. 

Whether you are working on soft plastics or 
the hardest metal, with the Simonds Abrasive 
Data Book you have the means of intelligently 
selecting the grinding products that will do 
your jobs better and cheaper. 

Borolon and Electroion Stocks are now restored 
for prompt supply of your requirements. You 
will find Simonds Abrasive Distributors ready 
to help you in your wheel selection and 
prompt to serve your needs. 


m k 



SIMONDS ABRASIVE COMPANY • PHILADELPHIA 37, PA. • DISTRIBUTORS 'N ALL PRINCIPAL CITIES 
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HOW TO GET dent HYDRAULIC POWER 
FROM A 6-POUND SPUR GEAR PUMP 

. . . even at woo psi 




THE MCINTYRE CO. 


Whatever your possible use for McIntyre 
Series 700 High-Pressure Pumps— for 
hydraulic power, pressure lubrication, or 
low-capacity circulation or transfer 
applications — you’ll want to study all the 
facts. Write for them today. The 
MclntyTe Co., 500 Riverdale Avenue, 

Newton 58, Mass also makers of 

precision spur gears to your specifications. 


Delivering from .4' gpm at 200 rpm 
to 9.6 gpm at 1750 rpm against pressures up 
to 1000 psi, McIntyre Series 700 Precision 
Pumps offer you the benefits of a minimum 
tested volumetric efficiency of 90% and 
an average mechanical efficiency of 80% 
. . . ratings just recently made possible 
in pumps of this type. 


McIntyre mass-production machining 
methods are capable of making surfaces flat 
to one light band and holding vital 
dimensions to toolroom tolerances 
of tenths and split tenths. 
That’s why the close fit of the 
aluminum body castings and 
nitridfed nitralloy gears of these 
pumps keep slippage and wear at a 
minimum. And that’s why more 
and more firms are specifying pumps 
and fluid motors carrying the red 
MclntyTe Light-Band Trade-Mark. 


U0 ™ tSt ’ 
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DISON Combined Gaging 


ENGINE 

HEALTH 

at a glance 


for single or twin-engined feeder-line, executive or personal planes 


' I * HE EDISON ENGINE GAGE indicates oil temperature, 
oil pressure, fuel pressure— combined on one dial. 
It gives that complete picture at a glance— accurately 
— through gaging mechanisms that are soundly de- 
signed and trouble-free. There is no capillary tubing. 
The indicator is self-contained, and may be easily re- 
moved at any time. 

THE OIL TEMPERATURE UNIT is an 

Edison moving-magnet ratio type 
galvanometer, actuated by a stand- 
ard resistance bulb. Simple, rugged, 
lightweight, proved by millions of flight miles. Easy 
installation and maintenance are money-saving fea- 
tures, since the ordinary insulated wire, which con- 
nects the instrument and resistance bulb may be 
installed at any time, and may be disconnected or re- 
connected at either gage-unit or engine without re- 
calibration. 

THE OIL PRESSURE UNIT is simple and 
fully compensated. It comprises a 
hardened beryllium-copper bourdon 
tube built to withstand overpressures 
up to 600 p.s.i., and a linkage mechanism provided 
with screws for adjusting scale-span and linearity. 




THE FUEL PRESSURE UNIT is a simple, 
ingeniously designed "capsule-in-a- 
box,” which represents an entirely 
new approach to the measurement of 
differential pressures. By using a single response cap- 
sule, instead of a pair of opposed bellows, and mount- 
ing this capsule within an air-tight housing to which 
vent pressure may be applied, supercharging or out- 
side air pressure up to 30 p.s.i. is automatically com- 
pensated for in the final reading. 

Each of the three component instruments is designed 
to the same high standards of accuracy and perform- 
ance in service. All are separate, may be individually 
removed without affecting calibration, are readily 
adjustable with a screw-driver, and each is fully com- 
pensated for cabin temperature variations. The "in- 
verted T” pattern of normal pointer 
position gives the pilot a true picture 
of engine health at a glance. 

Complete detail* on this engine gage are contained in Edison 
Publication No. 3010. Address Instrument Division, Dept. I. 
Thomas A. Edison, Incorporated, West Orange, New Jersey. 




EDISON 

AIRCRAFT SYSTEMS AND INSTRUMENTATION 

THERMOMETERS • PRESSURE GAGES 
ENGINE GAGES • FIRE DETECTION SYSTEMS 
LIQUID QUANTITY GAGING SYSTEMS 
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Leading Travel Ae/ents Say- ' TIME READERS 
ARE MY BEST PROSPECTS FOR AIR TRAVEL" 



N O wonder top travel agents coast to coast 
tell us their regular plane passengers are 
almost always regular readers of Time: 

Time’s 1,500,000 families enjoy incomes more 
than $3300 a year higher than the average U.S. 
family’s, can well afford the 3,000,000,000 air-miles 


they’ve already flown— and the many billions more 
to come. 

And they have influence to equal their incomes. 
More than a million TiME-reading men are execu- 
tives in business, leaders in government or the 
professions. They're important people to associates 
and friends who follow their example— therefore 
they’re doubly important to you. 


The Trave/er who Reads / r/AfF/f hes 
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REMOTE HYDRAULIC OPERATION 



NOW AVAILABLE FOR THESE STANDARD SELECTOR VALVES 


This new Hydraulic Actuator for remote 
operation can be used on any 1500 or 3000 
PSI Bendix-Pacific AN-type 4- way Selector 
Valve. This combination means greater 
interchangeability of valves in the complete 
hydraulic system. 

Since the Selector Valve now can be located 
remotely from the flight deck — close to 
the actuating cylinder — line losses from 



340 


pump to cylinder are reduced. In addition, 
flight deck plumbing is simplified. Only Vi" 
lines are necessary from the cockpit to the 
Actuator. 

Noteworthy features of the new Actuator 
are instant response, provision for manual 
operation, minimum weight, minimum 
space and unfailing reliability. 

Detailed specifications of the new Actuator 
are available on request. 



© 1946. Bondi. Aviation Corp 



AVIATION, November, 1946 






WHEN KINGS FORD-SMITH FLEW FROM CALIFORNIA TO AUSTRALIA 

WOLF’S HEAD WAS FORTY-NINE YEARS OLD 


In 1928 Charles Kingsford-Smith blazed his 
amazing air trail from San Francisco via Honolulu 
and the islands of the South Seas to Australia- 
1928 was also the year Wolf's Head completed its 
forty- ninth year as refiners of quality oil products. 

Almost from the very beginning of aviation 
history Wolf’s Head research men have kept an 
eye peeled to the development and special 
, requirements of aircraft engines. Their findings 
and observations have been consistently incor- 


porated into Wolf's Head Aviation Oil with the 
result that Wolf’s Head is the aviation oil 
specified by leading aircraft engine builders for 
block tests and trial runs. 

For tomorrow, Wolf’s Head promises that 
whatever development takes place in future 
planes— whatever their design— Wolf's Head 
Aviation Oil will keep pace with the pace-setters 
of aviation. Wolf's Head Oil Refining Co., 
Inc., Oil City, Pa., New York 10, N. Y. 


WOIFS HEAD 

100% PENNSY LVA N I A 

AVIATION OIL 

P.G.C.O.A. Permit No. 6 
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lightweight 

and compact! 



— 0BEND1X RADIO [) - 


Line 
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"Resin Bond” 
ABRASIVE DISC 



FOR ANY 
SANDING OR 


LEVELING JOB 

The tough sharp grains of tempered alumi- 
num oxide, are combined with heat resist- 
ing phenolic resin on a resin impregnated 
fibre backing to make this moisture proof, 
fast cutting, cool and clean running, long- 
life disc. 

Open coat — supplied in 16-24-36 grit 
only — 7" or 9". Especially adapted for soft 
metal, wood, sanding old paint from auto 
bodies, etc. 

Sold Only Thru Authorized SIOUX 
Distributors 


BmI 


RESIN-BOND 

PHENOL 

ABRASIVE 

DISC 


ALBERTSON & CO., INC. 


WORLD OVER 


SIOUX cuy, IOWA, U. S. A. 
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Research takes the long range view 


Today's achievement in the air was yesterday's research problem. Now, when men can fly 
in comfort miles above the earth, science is reaching up 100 miles and more to explore the 
possibility of controlled flight through interstellar space. Curtiss-Wright engineers have played 
a major part in the development of ram-jet missiles and continuing studies in flutter research will 
be verified by supersonic wind tunnel tests on small dynamic models. 

The Curtiss-Wright record in design and manufacture of aircraft provides a filling background 
for the beyond-the-horizon planning which guides our thinking for tomorrow. 


Curtiss-Wright 
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For Utility, Economy, Range... you get 

'Mote fin #0M 'Mxa / in a CESSNA 




You're A Step Ahead of competition, 
when you fly your own Cessna. The 
businessman who’s tied to the ground 
is often too late, when he’s up against 
the man with a Cessna. With a top 
speed over 120 m. p. h. and schedules 
of your own making, you get there 
sooner and oftener . . . spend less time 
on the road and more at destinations. 
To make business or pleasure flying 
easier ond safer, the 140 also offers 
CESSNA AIRCRAFT COMPANY, 


you the patented, safety landing gear 
. . . full-range flaps ... a service ceiling 
of 15,500 feet... for the low price 
of $3245 (f. o. b. Wichita). And the 
Cessna 120 at only $2695 (f. o. b. 
Wichita) is essentially the same fine 
airplane, but without starter, genera- 
tor, battery, flaps, and with less luxuri- 
ous trim. See them both at your dealer's 
now, and you'll agree that Cessna gives 
you more for your money. 

DEPT. A, WICHITA, KANSAS 
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C* A* A* FIRE-TESTED SHUT-OFF VALVES 





Subjected to flame of 2000° Fahrenheit 
—and did not leak a drop. 

Yes . . . the C.A.A. requirements for 
fire-proof shut-off valves are tough. 
But Whittaker valves are tougher. 
The first to successfully pass the 
CA.A. fire-resistant and fire-proof 
tests, the Whittaker sliding gate 
shut-off valve becomes the first 
CA.A. fire-approved valve. 

But this is not the only first for 
Whittaker. For, the painstaking 
care used in the design and engi- 
neering, the use of the highest 
quality materials and workmanship 
have given Whittaker products 


leading recognition in the aircraft 
industry. That's why Consolidated- 
Vultee engineers specify CA.A. 
fire-approved Whittaker shut-off 
valves for the Consolidated-Vultee 
240— the new, 300 m.p.h. jet ex- 
haust passenger plane soon to be 
put into commercial service. 
Detailed information on Whittaker 

shut-off valves and copies of the 
CA.A. Fire-proof and Fire-resist- 
ant test report available on request. 
Wm. R. Whittaker Co., Ltd., 
915 North Citrus Avenue, Los An- 
geles 38, California. Eastern Repre- 
sentatives— A eroEngineering 
Company, Cleveland, Ohio. 
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The ~Bendi/ Direct Fue/ injection System 

This Bendix-developed Direct Injection Fuel System was used on wartime B-29s that delivered the atomic 
bombs . . . the "Pacusan Dreamboat” that flew over the top of the world and later set a new Paris to 
United States speed record . . . and today is in use on the great airliners that span the Atlantic and Pacific. 
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Here is how if works . . . 


white, light-sensitive, 
n your product-surface. 
Some surfaces need special primers. 


quick-diying material . . . < 


You place on the Transfax-coated surface a transpar- 
ent or translucent originahof the design or legend, and 
expose to strong light. 

You wash the surface with a weak ammonia solution. 


You get a Transfax reproduction of the original which 
is accurate, tough, rubproof, oilproof. 


You get it quickly ... at low cost . . . without a dark- 
room . . . and the job can be handled by anyone with 
ordinary skill. 



Here are 4 possible uses . . . 


. . for name plates or < • • for dials or scales 



To learn more about how Transfax works ... for infor- 
mation that will help you determine its usefulness in 
your business . . . mail the coupon. 

EASTMAN KODAK COMPANY 
Industrial Photographic Division • Rochester 4, N. Y. 




Eastman Kodak Company 



Saves time . . . ends error . . . speeds production 



3LE[l^V>^ 

Sleeve rivets, an invention of the Douglas Aircraft Company, after two years of 
research and experimentation, are now available to the aircraft industry 
through the Vic Pastushin Industries, Inc., licensed manufacturers and distributors. 


HERE ARE THE ENGINEERING FACTS 


\ 

COUNTERSINK 
SLEEVE RIVET 

\ 


A sleeve rivet is a standard aircraft aluminum rivet, the shank of which is 
covered with a sleeve of dead soft aluminum tubing with a wall thickness of 
.004 inch. The head end of the sleeve is flared to match the head of the rivet 
and the tail end is peened to cover the radius end of the rivet shank. Sleeve 
rivets are available in round head, countersink head, and flat head types. 
Sleeve rivets are used in such assemblies as integral fuel tanks, oil tanks, etc., 
where fluid tight joints are required. Employing conventional riveting methods, 
the soft sleeve flows under force of rivet expansion, filling all hole irregulari- 
ties and bonding itself to the aluminum sheet, extrusion, etc., to form a fluid 
tight seal. In the fabrication of flush dimple assemblies the countersink sleeve 
rivet is extremely adaptable, as the sleeve, in addition to its bonding quali- 
ties, compensates for irregularities in the dimples of sheet metal. 


red 


Photomicrographs, after assembly, show that the sleeve in a si 
permeates into all hole irregularities, under the head and under the 
end of the rivet, beveled edges of sheet skin, dull drill serrations in holes, etc. 
Specific manufacturing errors which sleeve rivets tend to compensate are — 
holes loo large; holes out of round; improper burring; mis-match of holes; 
improper fit in dimples and countersinks; and poor driving technique. No loss 
of strength, either static or fatigue, results from the use of sleeve rivets. 



Sleeve rivets are the result of two years of research and “shake-down" tests. Their 
dependability for assemblies where fluid tightness is mandatory is thoroughly proven. 
Sleeve rivets are being used on the Douglas DC-4, the new Douglas DC-6, new type of 
military airplanes, and commercial airplanes of foreign manufacture Check your 
requirements— order your sleeve rivets today. 


VIC PASTUSHIN INDUSTRIES, INC. 

5651 West Century Blvd., Los Angeles Municipal Airport 
Los Angeles 45, California 
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Builds Quality Planes- 
Boosts Quality Protection! 



Endorses 
Socony-Vacuum 
Aviation Products 



This leading builder of six and eight-seated personal 
transports rates correct lubrication on a par with finest 
design, workmanship, materials. And with good reason... 

For Correct Lubrication— the kind you get with 
Socony-Vacuum Aviation Products— means maximum 
protection for precision plane parts, maximum hours of 
trouble-free flying! 

Get this same protection for your plane— with special 
Socony-Vacuum greases, instrument and hydraulic oils. 
And for top operating efficiency, try famous Mobiloil Aero 
. . . Mohilgas Aircraft for Flying Horsepower! 

SOCONY-VACUUM OIL COMPANY. INC. 
and Affiliates: Magnolia Petroleum Co.. General Petroleum Corooration 

Mobilgas Aircraft 
Mobiloil Aero 


AVIATION, November, 1946 


151 





—is your name on our list? 

To provide buyers with a complete up-to-date listing of the 
sizes, shapes, finishes and types of stainless steel bars in our 
mill stock for immediate shipment! 

Our customers value this service highly, for often it saves 
valuable time in securing shipment of hurry up orders. 
Whether you are a regular user of Timken Stainless Steel 
or not, we will be glad to send you this monthly listing. W rile, 
telling us where you want it sent. 

And when it arrives, remember that the Technical Staff be- 
hind it whipped the toughest problem ever laid in a steel 
producer’s lap — development of the stainless steel “16-25-6” 
for the turbine wheel of the turbosupercharger and jet pro- 
pulsion engine. Remember that the same Technical Staff is 
available to help you with any problem you may have in 
stainless steel. 


STEEL and 
SEAMLESS TUBES 


* YEARS 


H E A D — T H R O U G 


EXPERIENCE AND RESEARCH 



■ Seal up a stream of electrons in a 
vacuum tube . . . anti you have a space- 
defying genie that vitalizes industry 
...and can save countless lives! 

■ As far back as 1930 the Sperry 
Gyroscope Company put electronics 
to work . . . introducing electronic 
control for the Sperry Gyro-Compass. 

■ From then on electronics was em- 
ployed whenever it could extend the 
usefulness and performance of Sperry 
products— as in automatic pilots, gun 
lire control devices, navigation instru- 
ments, both aeronautical and marine. 
And in 1939, came the Klystron, 
"heart-beat” of Radar. 


■ In war, Radar tracked out enemy 
plane, sub and ship positions, saving 
numberless lives by advance warning 
of hostile attack. And today, in peace, 
Radar brings new safety to mankind . . . 
plotting aerial and marine operations 
with pin-point accuracy, through pea- 
soup weather and over vast distances. 


■ Sperry pioneered in helping develop 
these and many other services for man- 
kind. But "pioneering” isn’t enough. 
And that’s why Sperry research and 
practical applications of electronics 
go endlessly on . . . in that search 
for something better which we call 
product improvement. 


Sperry Gyroscope Company, Inc. 
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Here’s help to speed 
your work with 


S uccessful fabrication with Stain- 
less Steel needs exact methods. 
But these methods are difficult only 
when operations are inordinately 
severe or where an unusual alloy has 
had to be selected to withstand un- 
usually severe conditions. In over 
99% of the cases. Stainless Steel fab- 
rication is not difficult ... it is just 
different. 

In this authoritative textbook, 
just off the press, these differences in 
fabricating techniques are thoroughly 
discussed. 

Here in practical form are assem- 
bled the very latest findings on Stain- 
less Steel welding, riveting, soldering 
and joint design— on machining, cut- 
ting, forming, annealing and pickling 
—on surface finishing and protection. 

Here are listed for handy reference 
the various U-S-S Stainless Steels 
we produce— their physical proper- 
ties and chemical compositions— the 
forms and sizes in which they are 
available— their resistance to various 
reagents. 

This book is FREE— send for your 
copy. Use it as a guide to successful 
workmanship. And when unusual 
conditions confront you, ask for the 
assistance of our Stainless Steel 
specialists. 



U-S-S STAINLESS STEEL 


AMERICAN StEEL > WIRE COMPANY. Cleveland, Chicago , 
CARNEGIE-ILUNOIS STEEL CORPORATION, Pittsburgh a : 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Bit 


mi New York 
>d Chicago 

mingham 



UNITED STATES STEEL 
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Honeywell 


AVI AT I O N 


AUTOMATIC CONTROLS 


Just as automatic controls have shared respon- 
sibility for the phenomenal progress of 
aviation thus far, so they are prepared to 
contribute in the new accomplishments 
of the future. To Minneapolis-Honeywell 
this fact is a vital challenge — si 
business of Honeywell is automatic 
control. How successfully the challenge has been 
met is demonstrated by the Honeywell 
Electronic Autopilot and the Electronic Turbo- 
Supercharger, standard equipment with the 
A.A.F. where precision and reliability are 
demanded. These, together with the Honeywell 
Electronic Fuel Gages and Cabin Temperature 
Control systems have already won acceptance 
in the transport field. Today, the creative 
engineering ability that has been responsible 
for Honeywell’s dominant position in the 
field of automatic control for more than 60 ’ 
years, is developing many more control systems. 
Therefore, you can continue to expect further 
progress in automatic controls for aviation 
from Minneapolis-Honeywell leadership. 
Minneapolis-Honeywell Regulator Company, 
2675 Fourth Ave. So., Minneapolis 8, Minn. 
In Canada: Toronto 12, Ontario. 
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TRUARC helps Sargent produce 

superior lock at lower cost! 



"TRUARC HELPED MAKE THIS LOCK POSSIBLE" 
says Sargent & Company, New Haven, Conn., 
leading lock manufacturers for 74 years. 


IN DESIGN: "Waldes Truarc Retaining Rings 
permit closer tolerances; result in more compact 
design; provide full circumferential bearing at 
vital points; help to make possible a 30% reduc- 


IN PRODUCTION: "Truarc reduces machining op- 
erations, cuts assembly time, helps eliminate the 
grub screw hitherto universally deemed essential.” 


IN SERVICE: "Truarc maintains accurate, unvary- 
ing relationship of parts, simplifies disassembly 
and reassembly, reduces possibility of damage 
in making repairs." 

IN COSTS: "The many advantages provided by 
Truarc have contributed to the great economies 
that enable us to produce this finer-lock at a 
new low cost for a quality product." 


Whatever your product, whether old and 
basic, or a comparative newcomer, there’s a 
Waldes Truarc Retaining Ring that will make 
it simpler, more economical to make and repair. 
For Truarc, with its never-failing grip and pat- 
ented design assuring constant circularity, gives 
you a new approach, a superior solution to 
fastening problems. Send us your drawings; 
Truarc engineers will be glad to show how 
Truarc can help you. 


RETAINING RINGS 


W ALOIS KOHINOOR, INC, LONO 


VISIT TRUARC BOOTH AT NATIONAL METAL CONGRESS, ATLANTIC CITY, NOVEMBER 18-22 
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FOR AIRCRAFT ENGINES...AIRCRAFT SPARK PLUGS 



every 
type of 
Airline 
Operation 


B<3 

Ceramic- 
Insulated 
Spark Plugs 
offer the 
utmost in 
economy, 
efficiency, 
performance — 
the result of 
nearly 30 years 
research and 
development in 
aircraft 
spark plugs. 


Roy K. Brovin 

Logan International Airport 

East Boston, Mass. 

September 15, 1946 

The BG Corporation 
136 West 52nd Street 

Hex York 19, New York 

Gentlemen: standardised on the BG RB19R 

Northeast Urlin". ‘‘V ra d DC-3 airplanes. Our 

*■ -STM tS.'— ^ 

3 . Ldw cost factory reconditioning * thread s in conjunction 

*• the seizlng of spar 

, r, r 3. r " 

- - 

^ pl “ 

solute minimum. _ our appreciation to you for 

.T12S ” - — • 

6 Sincerely, 

Northeast Airlines^ Inc . 



Northeast Airlines. In 
Roy K. Brown 





THE B<3 CORPORATION 

116 West 52nd St., New York 19. N. Y. 
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it IN-LINE Design — adaptable for 
single or multi-engine installa- 
tion in inverted or upright po- 

★ INTERNAL as well as external cyl- 

inder cooling — an exclusive 
Cameron feature. 

★ FUEL INJECTION - Cameron de- 

signed, for positive, economi- 
cal fuel supply. 

★ PRESSURIZED Lubrication-Full oil 

pressure at any attitude of 
flight. 

it EASY ACCESSIBILITY to all engine 
parts — for efficient, low cost, 
maintenance and overhaul. 


1 




NATIONAL 

E CL 9 evHano - n 


THE ADVANCED CONCEPTION 
OF LIGHT WEIGHT ENGINE DESIGN 


Here is a NEW engine to power the latest types of personal 
aircraft ... an engine that has extra power for extra perform- 
ance and safety ... an engine that weighs little more than a 
pound and a half for each of its 125 horsepower. 

Painstaking engineering of design and numerous "big 
engine" features of construction make the Cameron Engine 
far and away the light plane Power Plant of the Year. For full 
information, write today. 
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TWA 


uses 


Champion 

The D ependable Spark Plucf 
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partners 



in 


• Creative men . . . engineers and engineering draftsmen . . . plan and build things 
to last. By the same token they look for instruments and equipment that will last. 
The tracing paper they draw on must be permanent. Their drawings must serve 
as lasting records. They may even have to use these same drawings years later 
to make new reproductions. 

For 79 years there has been a lasting partnership between Keuffel & Esser Co. 
equipment and materials and the engineers and draftsmen of America. This 
partnership has been so general, that there is scarcely an engineering or construc- 
tion project but what K & E products have played their part in it. 

One of these products is ALBANENE* Tracing Paper. Its 100% pure white rag 
fibers are stabilized and transparentized 
with Albanite, a K & E synthetic solid. 
ALBANENE is permanent. Free from oils, 
it cannot "bleed" nor lose its transparency 
with time. For complete details, write to your nearest K & E distributor or to 
Keuffel & Esser Co., Hoboken, N. J. 


creating 
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Pioneer uguin points the way, with the first flight 
instrument to provide simultaneous magnetic com- 
pass indication and dual radio direction! In one 
instrument, the pilot can now read stabilized mag- 
netic direction and radio direction from two stations. 
By precomputing his flight, the pilot has continuous 
running fixes without switching from one station to another. Rapid 
changes of course without calculating new headings are possible, 
and even drift angle can be read at a glance without use of a drift- 
meter. For economical, “straight-as-a-string” flight, and naviga- 
tional certainty that relieves the pilot of undue strain, the Pioneer 
Dual Radio and Magnetic Compass is a vast step forward in the 
science of flight control — flight control that pays off! A Pioneering 
steu in fact as in name! 


E,clipse-Vioneer jssSSss 
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HERE’S HOW 




HYDRAULIC VALVE LIFTERS 



CYLINDER 


CHECK 

VALVE 


VALVE SEAT 


The jCeto-JjuJi, Hydraulic Valve Lifter is a simple, positive- 
action device which automatically adjusts its own length during 
each revolution of the camshaft, to compensate for expansion 
or contraction in the valve train. Here’s how it works: 

The hydraulic unit consists of a plunger operating in a 
cylinder. The plunger is held in its outermost position against 
the push rod, or valve stem, by a light spring. The chamber 
below the plunger is kept filled with oil by pressure from the 
engine lubricating system. When the check valve is closed, the 
column of oil in the chamber being noncompressible, lifts the 
push rod or valve stem as positively as if the lifter were a 

Accurately determined clearance is provided between the 

plunger and cylinder wall permitting the escape of a small 
amount of oil from the chamber. This leakage automatically 


★ Accurate Valve Timing and Perfect Seating 
at All Engine Speeds and Temperatures. 

★ Longer Life for Valves and Seats. 

★ Freedom from Tappet Adjustments for 
the Life of the Engine. 

★ Silent Valve Train Operation. 


1 1 PLUNGER 


LIFTER BODY 



compensates for expansion in the valve train allowing for 
positive valve seating. 

On the other hand, when the valve train contracts, the spring 
holds the plunger in its outermost position. This relieves pres- 
sure in the chamber, opening the check valve and permitting 
the intake of oil from the lubricating system. Thus the lifter 
corrects its own length each time the valve closes, to maintain 
zero clearance. 

’ZeM-jCaJi, Hydraulic Valve Lifters are available in three 
basic types (mushroom, barrel, and stub) for all types of internal 
combustion engines — gasoline and Diesel. 


Eaton Engineers will be glad to discuss the 
application of Zero-Lash Hydraulic Valve 
Lifters to engines now in design. 



Illustrated literature covering the design and 
operation of Zero-Lash Hydraulic Valve Lift- 
ers, including reports of outstanding serv- 
ice records, will be furnished upon request. 


MANUFACTURING COMPANY 
WILCOX-RICH DIVISION 

9771 French Road ' Detroit 13, Michigan 



KESTER FLUXES 


The RIGHT FLUX 


for every solder job! 

• There’s a wide difference in solder fluxes . . . where one 
works perfectly another won’t, and vice versa. If there is a 
soldering operation in your production that requires a sepa- 
rate flux, you can depend on Kester to supply exactly the 
right formula to do that job best. 

• For nearly half a century Kester engineers have special- 
ized on solder. In the field and in the laboratory they have 
studied, and supplied the exacting needs of industry. 


• Their huge fund of experience and knowledge is at your 
disposal. Write Kester fully, at any time and without obli- 
gation, for prompt assistance on any solder question. 


IM73TTTT1 





. . and self-lubricating packing 
both are made of versatile Vistex 


developed originally as a 
>r for caps. Later Vistex was 
perfected as a reciprocating seal for 
aviation shock absorbers. It is the strong 
new member of the American Felt 
family of versatile, felt base materials. 

Vistex is sheet laminated in multiple 
ply thicknesses or synthetic or natural 
rubber impregnated felt, available in 
four standard types for varying applica- 
tions. High operating and maintenance 
efficiency are assured . . . without danger 
of premature failure from overheating, accelerated aging, de- 
composition or dimensional distortion in maintenance re- 

Controlled ratio of felt fibre to impregnant in Vistex, plus 
standard density for all thicknesses, provides a self-lubricating 
sealing material that is well adapted to packing-washers and 
heavy-duty-bearing seal applications. 

Please write, on your letterhead, and ask for Data Sheet No. 
14, "Vistex Packings — Gasket — Seals.” 



Americanist 

onmany 

TXAP tAjjk MARK 
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TAMPER PROOF 


To insure continuous, accurate temperature control, the controlling 
thermostat should be tamper proof. Unauthorized tampering with 
the thermostat mechanism or changes in setting may be dangerous 
and can slow up production and impair quality. The contact assembly 
of the Fenwal THERMOSWITCH Control is completely protected 
by the temperature sensitive outer shell. It is impossible to tamper 
with the internal mechanism of the THERMOSWITCH Control. The 
only means of changing the temperature setting is by turning the 
adjusting sleeve. Tampering with the adjusting sleeve may be elimi- 
nated by the addition of a tamper proof cap with wire and lead seal. 


Illustration shows a THERMOSWITCH Control with tamper proof 
cap and wire and lead seal. Combining this feature with the com- 
pletely enclosed electrical assembly of the THERMOSWITCH Control 
insures all-around protection from unauthorized tampering with 
the control unit. 


Investigate the modifications and spe- 
cial features available for your use with 
the Fenwal THERMOSWITCH Control. 
Study the "Fourteen Facts in Fenwal’s 
Favor ” in our Thermotechnics Booklet. 
Write for your copy. 


'''$8 of "14 Facts in Fenwal's Favor" 

FENWAL INCORPORATED 


ASHLAND MASSACHUSETTS 

Thermotechnics for Complete Temperature Regulation 
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NOW.. 


you can have this 


COMPLETE INFORMATION 
on MACHINING STAINLESS! 


In this new "NOTEBOOK on Machining Stainless Steels” 
you’ll find page after page of useful information, much of it 
never before published. 

Each Stainless machining operation is discussed in its own 
chapter. Sketches and shop tips give details for grinding form 
tools, drills, thread chasers, etc. 

With this new Carpenter NOTEBOOK you will have the 
information you need when you need it. For example, the 
complete chapter on Lubrication lists common trouble makers 
and tells how to get rid of them. 


The New STAINLESS MACHINING" NOTEBOOK' Gives You . . . 



OPERATION CHECK CHARTS . . .Whether your Stainless job is Turning, 
Drilling, Tapping, Threading, Milling, Broaching or Reaming, a 
quick look at the proper Check Chart will help you eliminate possible 
trouble spots. 

TOOL GRINDING SKETCHES.. .Correct angles and clearances are given in 
each chapter to help you get longer tool life and better production results. 

FEED & SPEED TABLES . . . Speeds are given for each grade of Stainless, 
on each type of machining operation. 


HOW TO GET YOUR COPY OF THIS NEW "NOTEBOOK”... 



the "NOTEBOOK on Machining Stainless Steefs” to Production and Manage- 
ment executives, lor your copy, just get in touch with him at the nearest address 
listed below. And after you have used the NOTEBOOK, if you would like addi- 

THE CARPENTER STEEL COMPANY • 128 W. BERN ST., READING, PA. 


v. nil 


ter 


STAINLESS STEELS 

PROMPT SHIPMENT FROM CONVENIENTLY LOCATED STOCKS 

BuHolo Cleveland Hartford Philadelphia 

Chicago Dayton Indianapolis Providence 

Cincinnati Detroit New York St. Louis 

SEE THE CLASSIFIED SECTION OF YOUR TELEPHONE DIRECTORY 


VIATION, Nov. 





with CP Universal Electric Screw Drivers 


• From the large line of CP Universal 
Electric screw drivers you can select a 
size or model exactly suited to your needs. 

CP Electric Screw Drivers are de- 
signed for the production line, in all 
types of plants — airplane, automobile, 
autotruck, auto body , boat and ship build- 
ing, railway car shops and in radio, 
cabinet and furniture manufacturing. 

Available with either positive clutch or 
cushion clutch. Many models can he fur- 


nished with a reversing switch, especially 
adapting them for disassembling and as- 
sembling knock-down shipments; side 
handle and angle type screw drivers to 
meet special working conditions. 


Write for Catalog 899, which gives 
specifications of fifty-eight CP Uni- 
versal Electric Screw Drivers, for all 
kinds of wood and machine screws. 


CHICAGO PNEUMATIC 
TOOL COMPANY 

General Offices: 8 East 44th Street, New York 17, N. Y. 

PNEUMATIC TOOLS • AIR COMPRESSORS • ELECTRIC TOOLS • DIESEL ENGINES 
ROCK DRILLS • HYDRAULIC TOOLS • VACUUM PUMPS • AVIATION ACCESSORIES 
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Why the Aircraft Industry 


calls on FOOTE BROS. 



Many manufacturers today look to Foote 
Bros, for gears that closely approach 
theoretical perfection. These "A-Q” (air- 
craft quality) gears were produced by the 
millions during the war for use in Pratt 
& Whitney aircraft engines and for other 
applications. They permit operation at 
extremely high speeds, assure light 
weight and great compactness and bring 
the advantages of lower noise level and 
maximum efficiency. 

Foote Bros.' knowledge of the aircraft 


nee in manufacturing 
equipment led air- 
craft and engine manufacturers to call on 
this company for specially engineered 
Power Units, employing the precision 
gears Foote Bros, developed. These units 
assured the extremely accurate mounting 
so essential if the full benefit of ‘•A-Q" 
gears is to be realized. The satisfactory 
service this equipment is rendering is evi 
denced by the large number of ships o 
which Foote Bros, equipment is included. 


00 ** 
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HELPS SET THE PACE FOR AVIATION PROGRESS 


• Jusi afler World War I, Leece-Neville 
made news with an aircrall generator rated at 35 amperes, 15 volts, 
which weighed 46 Vi pounds. A Leece-Neville generator widely used 
in World War II— popular now, in peace— is rated at 100 amperes, 
28.5 volts . . . and weighs only 32 l A pounds ! This story of greater 
current output with less weight is typical of the many contributions 
of Leece-Neville to aviation progress. 

The foresighted engineering which has credited history-making "firsts" 
to Leece-Neville over the years, plus traditional adherence of this 
pioneering firm to the highest attainable standards of quality in 
manufacturing, give present-day aviation one solid guarantee. Air- 
craft electrical equipment bearing the name Leece-Neville is the most 
advanced and the best available anywhere. 



AVIATION, 


SOMETIMES extra weight 
means extra profits . . . 
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but not in airplanes! 
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UNITED STATES PLYWOOD 


55 West 44th Street, New York 18, N. Y. 
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To help keep the many thousands of army 
and navy war planes "on ice” in case of 
future need is one of the important jobs 
being performed by CECO Protek Plugs. 
They assure a new high standard of pro- 
tection against the presence of moisture 
within aircraft engine cylinders. 

The unique construction of these plugs 
guarantees complete protection at all times. 
The highly-absorbent silica gel is enclosed 
in a metal-seated glass chamber. This elim- 


CARBURETORS 


inates moisture penetration from the outside 
and at the same time gives a clear picture 
of moisture conditions within the cylinder. 
The silica gel is treated with the blue dye 
which gradually turns pink as the plugs 
reach saturation indicating exactly when 
they should be replaced. 


Full details about these low-cost, 
high -protection plugs will be 
promptly. Just write to the addresi 
below. 


PROTEK-PLUGS 


CHANDLER-EVANS CORPORATION 

WEST HARTFORD 1, CONNECTICUT, U. S. A. 
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STEPS in 


pane 

safer 


A thermally durable 
metal builds in 
extra safety 


k_7o tool-proof, it ah 
that’s Ercoupe. 

But its reputation for safety goes far beyond good 
design of controls. Engineering and Research 
Corporation has designed all parts of this certified 
spin-proof plane for safety and long life. 

Take, for example, the exhaust muffler. 

Enco engineers tested many metals for the exhaust 
muffler. It was not until they decided to investigate 
the Inco Nickel Alloys that they found one fully 
able to withstand the combined attack of exhaus 


0 Nickel— 14 Chromium alloy w 

a reputation for long life in all kinds of high 
temperature applications . . . had been used for 
exhaust manifolds on many of the ‘ , big” plane: 


making 
a safe 


Test results showed that it offered all the properties 
needed . . . thermal endurance . . . resistance to the 

resistance to vibration fatigue. In addition. 

Inconel's workability fitted it to all the necessary 
forming and welding operations. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Today, the Ercoupe flies with an Inconel muffler 
guarding against the escape of inflammable exhaust 
gases. Mr. Fred Weick, Erco’s Vice-President 
in Charge of Engineering, says — 

postwar Ercoupe and has given completely 
trouble-free performance.” 


NICKEL A ALLOYS 

MONEL* - "K" MONEL* - "5" MONEL* ■ "R" MONEL* • "KR" MONEL* 
INCONEL* • NICKEL • "l" NICKEL* ■ "Z" NICKEL* 


You always build in EXTRA performance when you 
use an INCO Nickel Alloy! 
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One month instead of ten . . . one year instead of ten. That’s the time-saving 
for a surveyor using the Decea Navigator. Vast areas of land or sea can be 
mapped to a degree of accuracy and at a time-cost so low as to revolutionise 
the whole practice of surveying. The Decca Navigator is the latest development 
of radio science for survey work. It is simple to operate and, working from an 
easily erected transportable transmitting station, it gives a continuous fix of 
position on direct reading dials for boat, ’plane or mobile party. Remember 
with the Decca Navigator any estimated surveying time can be divided by ten. 


The Decca Survey Department will gladly quote you for a 
Navigator equipment to suit your specific needs if you will tell 
them the nature of your business and the areas you propose to 
survey. If required, a Decca Engineer will be sent to discuss 
the matter with you. No obligation will be incurred. 

The Decea Navigator Company, Limited 

(Survey Department) 1-3 Brixton Road, London, S.W.9. England 

•ttlephcnr: Reliance 3311 telegrams and cables;. Decnav, London 
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5-POINT PROTECTION 

WITH J-M CUPPER SEAL 


5. Self-Adjusting 
Spring— permits a. 
control of pressur 
provides a positive 
with shaft at all tirai 


P ROVED IN SERVICE in famous mili- 
tary planes produced by Curtiss- 
Wright and other manufacturers— the 
new Johns-Manville Clipper Seal sim- 
plifies design problems and reduces 
bearing maintenance in all types of 

Clipper Seal’s unique S-point con- 
’ :a protection for 

O- - - O— wear (or shafts, 

ie lubrication is seated in . . . 
sealed out! 




uuc-picu: precision-made body, 
tntrically molded and non-me- 


tallic, permits liberal machining tol- 
erances. Clipper Seals are automatic 
in operation, easily adapted to a wide 
range of service conditions. 

J-M Clipper Seals are made in sizes 
for shafts from 1 5/16 to 37" diam- 
eter, in endless and split types. Spe- 
cial designs may be had for extreme 
temperature, pressure or special lu- 
bricating conditions in either Clip- 
per Seal or in other types of molded 
packings. Write Johns- 
Manville, 22 E. 40th St., 

New York 16, N. Y. 


m 


Photo above shows installing a ET — — t — -y ■ . 

/ J-M PRODUCTS 
FOR THE AVIATION INDUSTRY t 


-Johns-Manville- 


AVIATION, November, 1946 


175 



WESTON . . . pioneer in indicators for blind 
landing equipment... is prepared to discuss 
with you the latest improvements in this 
blind landing component. For complete in- 
formation, communicate with your nearest 
representative listed below or direct with... 
Weston Electrical Instrument Corporation, 
616 Frelinghuyscn Avenue, Newark 5, N. J. 
Other "W£S70Jd Instruments for Aircraft include: 
Cngine Instruments . . . Plight Instruments . . . 
Pouter Supply Instruments . . . Service Instruments. 


Albany- Atlanta Boston - Buffalo- Chicago-Cincinnati - Cleveland- Dallas- Denver - Detroit- Jacksonville- Knoxville-Los Angeles- Meriden -Minneapolis- Newark-New 
Orleans- Neyv York- Philadelphia- Phoenix- Pittsburgh- Rochester.San F ranasco- Seattle- SL Louis- Syracuse- 1 n Canada. Northern Electric Co., Lid., Powerlile Devices, Ltd. 
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1. Mass production of precision bending of air- 
plane glass for streamlined vision panels. 

2. Development of a new technique for semi-tem- 
pering glass, resulting in weight saving up to 50% 
as compared to regularly annealed glass. 

3. Development of Flexseal Safety Glass to reduce 
breakage from torsional stresses and frame in- 
accuracies. 

4. Development of bent bullet-resisting glass 
(Multiplate). 

5. Development of Flexseal Double-Glazed Units. 

6. Development of improved methods for mount- 
ing glass and plastic in aircraft enclosures, includ- 
ing pressurized cabins. 


7. Special gjasses such as: ultra-violet absorbing 
glasses, aerial filter glasses, gunsight reflector 
glasses, gun sight sun screens, airplane camera win- 
dows, a special coating to increase reflectivity. 

8. Development of special techniques for determin- 
ing optical characteristics. 

9. Development of offset construction for flush 
mounting of glass. 

10. Development of windshield glass which with- 
stands impact of flying birds and other heavy 

1 1 . Development of windshields, electrically heated 
to prevent icing and fogging. 
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SPECIAL COLD FORGED PARTS • STANDARD CAP SCREWS • HARDENED AND PRECISION GROUND PARTS 
SHEET METAL DIES FROM THE LARGEST TO THE SMALLEST • JIGS • FIXTURES • STEAM-HEATED PLASTIC MOLDS 
SPECIAL PRODUCTION TOOLS • R-B INTERCHANGEABLE PUNCHES AND DIES • DIE MAKERS' SUPPLIES 
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"Cabin Comfort” for let Fighters 



AiResearch provides full, automatic control 
of cockpit pressure and temperature 


A difficult problem in air conditioning is inherent in jet airplanes ... it is that of 
controlling the heat caused by compression and high speed. Operating at high 
altitudes, the planes must be pressurized, but the only compressed air available 
comes directly from the jet engines — at temperatures above 400°E Added to 
this is the great heat generated in the fuselage by air friction due to high speed. 
Before this hot, compressed air reaches the cockpit, it must be cooled to as low as 40°E 

With "Cabin Comfort" systems, including pressurization and cooling, AiResearch 
solves this and other problems of air conditioning for designers of all types of new 
airplanes. All parts, controls and accessories are provided for complete installations. 

AiResearch leadership in aircraft air control is backed by seven 
years of pioneering research and production. Call upon this unique 
background to solve your AIRCRAFT air conditioning problems. ( 

AiResearch Manufacturing Company, Los Angeles 45, California. I 


MIDGET TURBINE 


Consolidated Vultec, Douglas, Nort 


rican. Republic, Northrop. 


THE GARRETT CORPORATION 
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WHEN PLANES CAN’T GO UP- 



YOUR 

INCOME 

GOES 

DOWN! 


I 



G ROUNDED planes mean lost dollars . . . for 
airlines and airports, alike. So make sure 
your runways are clear all winter. Get Walter 
Snow Fighters, the fastest, surest method of 
runway clearance. The high speed and power of 
these huge units enable them to keep ahead of 
the storm. Runways are kept open for emergency 
landings while the snow is falling . . . ready for 
takeoffs, when it stops. 

Walter Snow Fighters clear more miles of run- 
way per hour than any other units. They plow 
a 28' width at 20-30 m.p.h. . . . the most efficient 
clearing speed. They throw snow far to the side 



. . . leave feather edges instead of the high banks 
that cause crack-ups. The speed is derived from 
the unfailing traction and power of the Walter 
Four Point Positive Drive and 2S0 h.p. motor. 
Three automatic locking differentials propor- 
tion power to the FOUR driving wheels accord- 
ing to the traction of each wheel at any instant. 
Thus, wheel spinning, bogging-down, side slip- 
ping and stalling are prevented. This and many 
other features make the Walter every inch a 
Snow Fighter. Write for a complete description. 



WALTER CRASH TRUCKS 

- - unstopped by winter 


snow and ice 


FREE BULLETIN 

“Sound Planning for Snow Removal" 

Tells how to attack severe snow, normal snow, 
light snow, windy conditions. Details airport 
clearing methods. Lists precautions. Completely 
illustrated. Write for it. 
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• From inflating tires to complete aircraft refinishing... specialized DeVilbiss 
Equipment will enable you to do jobs better, faster and at lower cost. 
Embodying new and exclusive features, DeVilbiss service equipment short 
cuts maintenance operations and does a more thorough, dependable job. 
For many years DeVilbiss Equipment has solved aircraft service problems. 
That’s why you’ll find it used extensively by aircraft service operators 
everywhere. Whatever your service problem may be, depend on DeVilbiss 
Equipment for best results. 

Contact your aircraft distribu- 
tor or write the factory for 
complete details. 

THE DiVILBISS COMPANY 


These DeVilbiss Service 
Products Will Help You 


DeVilbiss 



meani Quality in all fot 



SPRAY EQUIPMENT 
EXHAUST SYSTEMS 
AIR COMPRESSORS 
HOSE & CONNECTIONS 
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each person. commercially only from the Pioneer Parachute Co. 

PERFECT FIT . . . is achieved with the Quick- Fit har- BEFORE BUYING . . . inspect the Pioneer parachutes 
ness simply by a quick tug at chest and leg straps. — world's finest parachute equipment 

Pioneer Parachute Company, Inc., is a Selling Agent for Surplus Parachutes of the U. S. War Assets Administration. 


PIONEER PARACHUTE COMPANY, INC. 

MANCHESTER, CONNECTICUT, U. S. A. 

CABLE ADDRESS: PIPAR. TELEPHONE: Momhnfn 4157 


SOUTHWEST FACTORY BRANCH: LOVE FIELD, DALLAS, TEXAS. 
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1ml I lliouglit Solar made aircraft 





tough problems in stainless for many industries*. 
That meat chopper pan is a fairly simple job, 
but Solar’s exclusive Sol-A-Die process for shap- 
ing stainless steel helps solve (or short-cut) com- 
plex problems that are tagged "impossible” in 
many instances. 

That’s why Solar reminds all manufacturers 
who have been deterred from using stainless steel 
due to fabricating difficulties that now this tough 
metal can be used to solve almost any corrosion 
or heat problem. Consult Solar about longer 
lasting stainless parts (or equipment) that will 
save you money. 


Yes, those P-38's you serviced 
as crew chief in the South Pacific 
were equipped with sturdy, long- 
lasting Solar exhaust systems. 
Many a plane relies on them. In fact. Solar is the 
leader in the production of intricate stainless 
steel aircraft parts. 

But Solar’s specialty is stainless steel fabrica- 
tion, not only aircraft parts, and we tackle the 


n /TH 

‘SOLAR DIVISIONS AND SUBSIDIARIES 

Aircraft Manifold Division • Dairy Equipment Division 
Fonda Film Processing Equipment Division • Stainless 
Castings Division • Hubbard Casket Company 

SOLAR AIRCRAFT COMPANY • SAN OIICO 12, CALIFORNIA • ALSO, DES MOINES 5, IOWA • 60 EAST 


STAINLESS PRODUCTS 
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The problem of simple, low cost lighting for runways 
and landing strips has been efficiently and economically 
solved by AGA PACKAGED RUNWAY LIGHTING. 

We call it "Packaged Runway Lighting" because it 
comes to you complete— fixtures, cones, lenses, cable, in- 
sulating transformers, lamps, constant current regulator. 

"Ready-made" for runways 1800 ft. to 7000 ft. Instal- 
lation requirements are simple. Plug-in all connections 
from the power receptacle all the way through to the 
runway lamps. 

Flexible in use * Minimum maintenance 
Low cost — approximately $1 a foot of runway length 



\ 

FOLDER PRL-3 
gives a complete story 
WRITE FOR 
YOUR FREE COPY 

AGA- 


1027 NEWARK AVENUE 


ELIZABETH 3, N. J. 


AMERICAN GAS ACCUMULATOR COMPANY 
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FOR BETTER HYDRAULIC DEVICES 

KINGSTON, NEW YORK 


Cylinders 

Selector Valves 

Follow-up Valves 

Check Valves 

Relief Valves ■ 

I 

Hand Pumps 

Powerpaks 

Oleo Struts 

1 

1 Solenoid Valves 

On-Off Valves 

Servo Cylinders 

Transfer Valves 

Cut-Out Valves 1 
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DESIGNED TO FIT THE 
SPECIFIC NEEDS OF PLANES 
OF EVERY KIND 



•NOTE: DIMENSION DOES NOT INCLUDE TERMINAL BOX 

VISIT THE EXIDE BOOTH #C-2 

NATIONAL AIRCRAFT SHOWS, CLEVELAND, NOV. 15-24 
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EUERV UniTED STATES 
ELECTRICAL TOOL IS 
ELEETRIERLLV AI1D 
IHECHAAICALLV CORRECT 
BEFORE LERUIRG OUR 
mODERn FACTORV 


And here's more data to show you why UNITED STATES 
ELECTRICAL TOOLS DESERVE AND EARN YOUR CONFIDENCE: 

• All tools are subjected to a severe running test .... 

• A dielectric test of 1 ,000 volts, alternating current 

60 cycles is applied between frame and running parts . . . 

• All tools will operate satisfactorily on voltages 5% 

over or under specified voltage . . . 

• All tools are guaranteed for material and workmanship . . . 


UniTED SUITES ELECTRICRL TOOLS 
COVER THE EOTIRE inDUSTRIOL FIELD 



Contact your DISTRIBUTOR for 
catalogs, prices and deliveries 
on Portable Drills . . . Bench and 
Floor Buffers . . . Bench and 
Floor Grinders . . . Heat Guns 
. . . Polishers . . . Sanders . . . 
Surfacers . . . Flexible Shaft Ma- 
chines . . . Hole Saws . . . Por- 
table Tappers . . . Valve Seat 
Grinders . . . Valve Refinishing 
Shops etc. 



STANDARD DUTY ' 
AVIATION DRILL 


7 Tie UNITED STATES ELECTRICAL TOOL C V. 


CINCINNATI, OHIO 
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★STRENGTH 
★ ★ ACCURACY 
★ ★★ECONOMY 


Products 


time saved and money made to youl 


The "Unbrako" Socket Head Cap Screw is of superior 
strength— can be used 'most anywhere. Its knurled 
head provides a slip- and fumble-proof grip, even for 
oily fingers, while its internal wrenching feature facili- 
tates compact design. 

The "Unbrako" Internal Wrenching Bolt and the 100° 
Flush-Head Socket Screw are inspected to meet the 
extreme degree of precision, tensile, and fatigue de- 
manded by the aircraft industry — our modern precis- 
ion and metallurgical equipment and skilled craftsmen 
make this possible. 

The "Unbrako" Socket Set Screw with the Knurled Cup- 
Point is a self-locker, because the knurled point digs in 
and refuses to budge . . . regardless of the most chat- 
tering vibrationl Yet, this screw can easily be backed- 
out with a wrench and used again and again. 


mgEB' 



"Unbrako" and "Hallowell" products are sold entirely through distributors. 
OVER 43 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 

JENKINTOWN, PENNA, BOX P'l • BRANCHES; BOSTON • CHICAGO ■ DETROIT • INDIANAPOLIS • ST. LOUIS • SAN FRANCISCO 
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MQ THREADED PACKING CHAMBERS 
V PACKING NUTS 
ADAPTERS 

SPRINGS NEEDED 

Eliminate complicated, bulky assemblies . . . 
specify Linear "O" Ring Packings on your 
fluid handling equipment. One "O" Ring 
effectively seals in either direction; can be 
installed by inexperienced hands; requires 
no adjustments or mechanical pressure to 
maintain an effective static seal, thereby 
relieving unnecessary stresses on your ma- 
chine; provides substantial savings in manu- 
facturing and assembly costs through design 
simplification. 

Linear "O" Ring Packings — moulded 
synthetic rubber seals — are available in 
general purpose rubber compounds of ex- 
ceptionally high quality adaptable to a 
wide range of temperatures, pressures and 
fluids ... or in a number of special com- 
pounds to meet unusual service require- 
ments. They are available in standard sizes 
from l/g" to l5'/2" I. D. and in special sizes 
as required. 





You can depend on the performance data taken 
off a "HI-EFF” hydraulic dynamometer. All fric- 
tional and torque losses, except of cradle bearing, 
are measured on the scale, giving an accuracy ap- 
proximately 99.7% perfect. This high degree of 
accuracy is maintained with all capacities to 6,500 
H.P.— speeds to 25,000 R.P.M. 


In making inquiry, please include a state- 
ment of maximum pressure, temperature 
range and the fluid to be handled. 


'Covered by Christensen United States Patent No. 2,180,795; all 
"O'" Rings sold by Linear are manufactured under royalty agree- 



LINEAR 


Compared on a H.P. and R.P.M. capacity basis 
and considering the low initial cost, minimum 
maintenance expense and small floor space re- 
quired, you can have "HI-EFF” accuracy at cost 
savings that will surprise you. There are 72 different 
capacity models available from standard patterns. 
Write for complete details. Taylor Manufacturing 
Co., 3074 W. Meinecke Ave., Milwaukee 10, Wis. 



STATE ROAD and IEVICK STREET— PHILADELPHIA 35, PENNA. 


manufacturers OF “HI-EFF" Hydraulic Dynamometers 
Static Balancing Machines — Sensitive Drilling Machines 





The War Assets Administration, as a disposal 
agency for government-owned surplus, has a 
large inventory of both planes and component 
parts. This stock-pile is being added to fre- 
quently by the Armed Forces as more and more 
aircraft and equipment is being declared surplus. 

If you are interested in buying a plane or in 
We have available, from time to time, flyable plar 

LIAISON 


keeping your present plane flying, it will be to 
your advantage to keep W.A.A. in mind. Be- 
cause our inventory is wholly dependent on 
those items declared surplus, we may not always 
have what you need. However, you are urged 
to send in your inquiry — you may be sure of 
prompt consideration. 

n three general classifications. For instance: 



PRIMARY TRAINER PLANES 

These aircraft are adaptable to 
private-plane ownership and many 
have long hours of pleasure or 
business flying still at the command 
of the buyer. S 



TRANSPORT PLANES 

Individuals and companies en- 
gaged in air freight or passenger 
transportation have purchased a 
number of surplus planes which 
they have found suitable to their 
purposes. 


ADVANCE TRAINER PLANES 

These are generally twin-engine 
aircraft which can be converted to 
5-place planes. They have great 
possibilities for executive or feed- 
er-line transportation. 


In the sale of government- 
owned surplus property, 
priority claimants have firsF' > 
choice in all offerings. We 
recommend that you in- 
clude your priority status, 
if any, when making your 
inquiry. You will be advised 
immediately when and 
where aircraft components 
are available to you. 


Tax-supported and non- 
profit institutions may 

in instruction and r 

Educational Air ^ 

Division, ^-second 
Street, N-' Washing- 
ton 25, D. C. 


Detailed information regarding the sale of aircraft can be obtained from any W.A.A. Regional Office. 





In order to obtain the widest availability possible — and for your 
convenience — in the sale of aircraft component parts. War Assets 
Administration has designated approximately ^£5 dealers as ap- 
proved W.A.A. distributors. 

These dealers are strategically located nation-wide and have ade- 
quate stocks of war-surplus parts at attractive prices. You will fir 
them a valuable aid in your maintenance and replacement problems. 



TIRES 

Both dealers and Na- 
tional Aircraft Compo- 
nents Sales Center have 
large. stocks of tires and 
tubes in a variety of 
sizes, treads and cords, 
at attractive prices. 



INSTRUMENTS 

W.A.A. has a quantity of precision aircraft 
instruments including altime- 
ters, airspeed indi- 
cators, gyro hori- 

choice of different 
types of engine ir 
struments. 


m ~ 4tTj 



PROPELLERS 

Airplane propellers in 
certain sizes and specifi- 
cations can be purchased 
now. They are adapt- 
able to aircraft ranging 
from light planes to 
transports. 


Do you need a starter — gen- 
erator — wheels — or other 
accessories? W.A.A. has a 
large inventory of such items 
immediately available and 
at substantially reduced 


Any W.A.A. dealer wiir be happy to serve you in any item in- 
cluding tires. If, however, it is more convenient, please contact: 

National Aircraft Components Sales Center 
6200 Riverside Drive 
Municipal Airport 
Cleveland 32, Ohio 

WAR ASSETS ADMINISTRATION 

OFFICE OF AIRCRAFT DISPOSAL 
425 SECOND STREET, N. W., WASHINGTON 25, D. C. 
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Now! important basic data on 

JET PROPULSION 


—theoretical b< 



Explosion and 
Combustion 
Processes in Gases 








MAcmm 

TO 

ULTRA-FINE 
TOLERANCES 


Prompt 

Service! 


GOVRO-NELSON CO. 

1931 Antoinette Detroit 8. Mieh. 



SOLVE THESE COMMON 
MOCK-UP PROBLEMS- 


- WITH WALKER-TURNER 
FLEXIBLE SHAFTING 

1 INTERFERENCE of parts may develop in the pilot 
model of a new product. Or you want to move some- 



S-6 


FLEXIBLE SHAFTING 
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FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 40 YEARS 
Write for information 

FITZGERALD MANUFACTURING COMPANY 

TORRINGTON. CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD.. TORONTO 


FITZGERALD 

' ^‘iss 'i GASIUETS 


/aeronautical^ 

ENGINEERS 

WANTED 


PHYSICISTS 



AERODYNAMICISTS 


ELECTRONIC CHEMISTS 

OPPORTUNITY lo partieipale in develt 


CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 

Vultee Field Division 
842 South Lakewood Boulevard 
^ Downey, California 
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1948 


Where To Buy 


MEW EQUIPMENT— ACCESSORIES— MATERIALS— SERVICES AND SUPPLIES 


BUILD YOUR OWN— ONE OR MANY 


LOWEST COST CANTILEVER T-NESTED 

HANGARS 


CANTILEVER HANGAR SYNDICATE. 211 Fulton Sire 



Aviation s Market Place 

CLASSIFIED ADVERTISING 

services of distributors. Fixed base operators etc. wanted. Z 2 the unc 

(Seles end Service— Storage— Repairing— Charter— Aerial Tow- Displayed $7.25 p. 
ing or Exhibitions — Special Instruction) . . 

Employment — Selling — Business Opportunities: Offered or f8it v,a * l0n 

Wanted. N. Y. 

NEW ADVERTISEMENTS received by November 18th will appear in tke D 


CONSULTANT 

AERONAUTICAL ENGINEER 

INTERNATIONAL PROMINENCE 
who pioneered 

THE SANDWICH CONSTRUCTION 


r=vss« 


EXECUTIVE ENOIN 


■eeent position^ Reaoarch Dire 


REBUILDING 


AIRCRAFT BATTERIES rebuilt. 


Unusual opportunity for 
ELECTRONICS ENGINEERS. 
PHYSICISTS - MATHEMATICIANS 
AERONAUTICAL ENGINEERS 

Excell^l... , 


). depending *on experie 






■nJssr.'iToiSS 


Aircraft Engineers Also Needed ^ 


AIRCRAFT MECHANICS 
WANTED 


AIRWAYS TRAINING. INC. 


Aer Rianta (Irish Airways) 

TRANSATLANTIC DIVISION 

1. Applications ere invited for the post 

•♦Untie Division of Aer Rienla (Irish 

Airwave). 

2. Substantial knowledge of an achieve, 
end operation generally ere ..sen- 


The salary that will 


4. Applications should re.ch The Secre- 
tary, Aer Rianta Tie.. Transatlantic 
Division. 43 Upper O'Connell Street. 


Additional Employment Advertising on Page 196 
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AVIATIONS MARKET PLACE 



AIRCRAFT ACCESSORIES AND INSTRUMENTS 


CARBURETORS • MAGNETOS • GENERATORS 
ELECTRICAL EQUIPMENT • BATTERIES • SPARK PLUGS 
VACUUM PUMPS • HYDRAULIC PUMPS • INSTRUMENTS 

STANDARD AIRCRAFT EQUIPMENT CO. 

ROOSEVELT FIELD • MINEOLA, L. I., N. Y. • GARDEN CITY 8753 


■•on«»H FI. Id. L. I. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialists in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Station 1 1 5 


BOOKS 



BOEING MODEL 247A SPECIAL 
FOR SALE 


(P&WA R-1 535, 655 Take-off HP.) 
Plus 3 More Usable for Spare Ports 
2 Propellers — HSP 23D40 — Plus 2 Spar 
Seating Capacity — 10 Place 
(8 Passengers — Pilot and Co-pilot) 
Gas Capacity — 360 Gallons 
<5 Hour Cruise Power) 

Instruments and a miscellaneous assortme 



MILITARY RELEASE 
INSTRUMENTS 


WANTED 


OTHER 
ALL INI 
HAULEC 


AIRCRAFT CO. 


'HEATER SALE 

Watch- 


WANTED 

Fractional H. P. Aircraft 
Type MOTORS 


m 


If you don't see the ei 


AVIATION 


AVIATION, 


AVIATION'S MARKET PLACE 


AIRPORT OPERATION and MAINTENANCE EQUIPMENT 

at REDUCED PRICES! 



ACME EQUIPMENT CO., INC. 

126 South Clinton Street Chicago 6, Illinois 
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OPERATION IN INDUSTRY 


When Bower developed special honing machinery for clearing off amorphous (dead) 





# This Bcechcralt transport owned by Humble Oil &: Refining Co. 
of Houston, Texas, is equipped with Irvin Chair Chutes — the new 
post-war chute that makes air travel definitely safer in company 
and privately owned planes. This unique air chute has many 
unusual features, four of which are listed at the right. 

☆ ☆ ☆ 

Irvin Chair Chutes are available . . . now . . . for every type of cabin 
plane . . .large or small. Many organizations and individuals have al- 
ready installed Irvin Chair Chutes in company and personal planes. 
Write at once for descriptive circular and full particulars about this 
new kind of protection for the planes you own or plan to buy. 


1 SIMPLICITY... You can use the Irvin Chair Chute 
without special training. 

2 COMFORT . . . You never have to put the Chair 
Chute on or "wear" it . . . either in or out of your plane 
. . . except in an emergency. 

"T 3 CONVENIENCE .. .You don't have to carry the 
Chair Chute around or store it ... it is always in the back 
of your chair. . . ready for instant use. 

4 SAFETY . . .The Chair Chute can he buckled on in 
a jiffy ... in an emergency . . . and you arc ready for any 
eventuality. Lives have already been saved with this chute. 



Chair Chutes installed in Beechcraft and 
Ercoupc planes. Chair Chutes do not 
take up extra space . . . have the same 
beauty and comfort as de luxe airplane 
seats . . . plus the "built-in” safety of an 
Irvin Chute. Chair Chutes cost little . . . 
require little time to install. 


IRVING AIR CHUTE CO., INC. 

1670 JEFFERSON AVENUE 
BUFFALO 8, N. Y. 


They’re boosting payload with MAGNESIUM! 



Up goes the payload! An outstanding job of 
cutting dead weight to increase revenue space is 
the one that Warren McArthur Corporation is 
doing with its fine new magnesium seats for com- 
mercial transport aircraft. Skillful magnesium 
design and fabrication have produced weight 
reductions approximating 20 per cent in these 
seats. They are used today on most of the new 
planes being built. 


— THAT'S WHY IT'S 
MAGNESIUM 

Completely upholstered, 


LIGHT— STRONG - 
CONVENIENT 

are ideal materials for fobrical- 

in strength," says Warren 
McArthur Corporation. 


only 50 pounds. All m 

sium. Tubing Indudes I" 
squares with .083' 
1%' square with .045' 


mes?w £&$&&&/ 


Foremost producer of magnesium, Dow supplies product 
manufacturers with Dowmetal Magnesium Alloys in the form 

gings; and sheet, plate, and strip. 


MAGNESIUM DIVISION 
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Wherever Americans fly personal airplanes, Bendix 
FLIGHTWEIGHT* Radio is the acknowledged leader 
in V.H.F. (Very High Frequency) Radio transmission 
—the really postwar air-to-ground communication 
for all personal plane operations. 

Bendix FLIGHTWEIGHT V.H.F. Radio transmitters, 
born of successful military communication opera- 
tions, now has been proved in hundreds of personal 
plane tests conducted by Bendix over practically 
every state in the Nation. Bendix FLIGHTWEIGHT 


is the real answer to the private plane operator’s 
need for a lightweight, compact, static-free aircraft 
radio transmitter. These FLIGHTWEIGHT trans- 
mitters require little space and add little weight to 
your personal plane. Maximum performance is ob- 
tained with a minimum drain on the battery — 
furnishes effective all-weather transmission over 
distances of 75 miles or more depending on altitude. 
A Bendix V.H.F. FLIGHTWEIGHT transmitter adds 
confidence to your cross-country flying. ^Trademark 




Built by Bendix— The Greatest Name in Aircraft Radio 
BENDIX RADIO DIVISION • BENDIX AVIATION CORPORATION 

Baltimore 4, Maryland • West Coast Branch — 1239 Air Way, Glendale 1, California 


AVIATION CORPORATION 



